Startling New Discoveries: 
How Light Affects Your Health 
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; When your fish runs, 
your Chrysler stays clear 


Chrysler Lo-Profiles are perfect 
fishing companions—and there 
are eight to choose from. OBC- 
rated at 5, 7 and 9.9 hp.—all de- 
signed to sit low on the transom for 
over-the-stern fishing. They're 
completely portable, too. Be- 

low, you can see Chrysler's 
Depth-Minder Drive in 
action—just tilt the 

prop up and run in 

as little as 6 

inches of water. 


- ا‎ e a 


Weedless leg design prevents snags. 
As for power, there's our 9.9 pulling 
an adult skier. And the 9.9 Auto- 
lectric, with key-switch starting, even 
has a dome light for night fishing. 
Let a Lo-Profile take you fishing. 
For the name of your nearest 


Chrysler Crew outboard dealer, call 


800-243-1890. It's free. (In Con- 
necticut, call collect: 325-4336.) 


CORPORATION 


MARINE PRODUCTS У] CHRYSLER 


Better boating begins with » CH R YSLE R 


Size for size, it’s America's 
most powerful car battery— 
by 35%. 

Lying on a sun-drenched beach 
would be nice. But, at freezing 
temperatures in a blizzard, it's 
amazing what you'll settle for. 
Like getting to the drugstore 
or getting to work, or just 
getting home. 

. The DieHard was invented for 
Just such swell times. It's got 3596 
more usable starting power than 
any other battery around. 

Polypropylene made that 
possible. That's the name of the 
thin plastic case of the DieHard. 
This case is the same size on 
the outside but roomier on the 
inside. For bigger plates and more 
acid. You couldn't have 
squeezed all this extra power 


from it all, but it'll get you start 


fos 


Into a rubber case, and yet this 
battery case is 6 times stronger 
than those used for conventional 
batteries. 

If you just have to put up with 
bad winters, the DieHard will 
make good company. It's 
guaranteed for five long years. 
That's probably longer than you'll 
keep your car. So why wait? 
And remember, when Sears 
guarantees... Sears guarantees. 

There are over 2500 places to 
buy the DieHard. They're all 
Sears, Roebuck and Co. stores. 
You can Charge It of course on 
your Sears Revolving Charge. 

So maybe the DieHard can't 
get you to a warmer climate, but if 
it gets you to work on time, you 
can bask in the warmth of your 
boss's smile. 


away 


The Sears 5-year guarantee: 
"Free replacement within 90 days 
of purchase if battery proves 
defective. After 90 days we 
replace the battery, if defective 
and charge you only for the 
period of ownership, based on the 
regular price less trade-in at 
the time of return, prorated over 
number of months of guarantee.” 
The DieHard. Sold only at 
Sears. $29.95 with trade-in. In 
Canada, at Simpsons-Sears 
at slightly higher prices. 


ALLSTATE 
You can't do better than Sears. 


DieHard batteries now fit 9796 of the cars on the road. Sears carries a complete line of other fine batteries as well, in a wide range of prices. 
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How We Film Under the Sea BY JACQUES COUSTEAU pace es 


The famous underwater explorer and movie maker tells about his ‘‘Sea Fleas," amazing 
one-man subs that prowl the depths to put the marine world on film. With color photos. 4| 


Full-Size Family Cars: Biggest Bargain for Your Buck? pace 70 
Norbye and Dunne test Chevy, Ford, Plymouth, Pontiac—and pick the two they like best. 


Light and Your Health pace 78 


Throw away your sunglasses? Maybe. Scientists reveal some startling new discoveries. 


Hydron: New Miracle Plastic with a Myriad of Uses pace 92 


Anything's possible: parts for the body, nonfogging glasses, chewing gum—you name it. 


Special 18-Page Boating Section pace 102 


Lots to see and read: picture gallery of boats in color, plus "What's New in Boating" and  ' 
two great articles—''How to Survive in Rough Water" and “Fuel for Your Outboard." 
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PS tells you how it works, how to find 
and cure common stoppages, and how 4 
to prevent trouble. PAGE 131 
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154 Home-Improvement Materials: 
SPACE AND AVIATION The New Look in House Siding 


166 Frame Anything with Conduit... 


and These Fittings 
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COMING NEXT MONTH 


Stop! Don't miss the 16-page Special in March— 
Brakes for Your Car. This big PS Extra tells you 
how your brakes work . . . how disk and drum 
brakes differ . . . how to use your brakes for 


~ safer stops . . . how to check your brakes . . . 


what causes brake fade . . . how to know when 


= you should reline (and how to do the job your- 


self) . . . which are the best linings for your 
car... how to break in new linings . . . how much 
should a good brake job cost? ... and more. 


-f In the same issue: 


e EVR (Electronic Video Recording)—now you 
can show canned movies on your TV set 

se How | Learned to Fly Without Leaving the 
Ground 

e Fun Cars—all about the growing rage for on- 
and-off-the-road dune buggies 

e How to Add Shelves All Through Your House 
e PS Takes You Window-Shopping in Russia 

e Midship-Engine Matra 530—car design of the 
future? 

e Norbye/Dunne Report: The Big Wagons That 
Carry Kids and Cargo in Style 

• A Great Redwood Camper You Сап Build 


AUTO UPKEEP 


180 Hints from the Model Garage 
190 Gus Seals a Used-Car Bargain 


SPECIAL REPORT 


122 Are Motorcycle Safety Helmets 
Good Enough? 


PHOTOGRAPHY 


159 How to Make a Better Tripod Than 
You Can Buy (with PS Blueprint) 


PICTURE NEWS 


60 Sand Spreader for Slippery Roads 
76 Camper Converts into Boat 
81 Alarm Watch for Skin Divers 
125 Collapsible Bar Made of Paper 
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18 Science Newsfront 
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coupled with a light 151/2 
pound weight and the 
fabulous new vibration ab- 
sorbing AV handle. 


In keeping with our policy 
of offering the most advan- 
ced and most dependable 
in chain saws — we have 
incorporated solid state 
ignition into the STIHL 041 
AV Electronic Saw. Other 
than eliminating the need 
for points and providing a 
molded circuit that is imper- 
vious to moisture, dirt, and 
temperature extremes — 
this model offers big 5'/» 
horsepower performance 


STIHL American, Inc. 
194 Greenwood Ave., 
Midland Park,N. J. 

Phone 201-445-0890 

7364 Lee Industrial Blvd., 
Mableton (Atlanta), Georgia 
2468 Teagarden Street, 

San Leandro, California 


eremo m 


first and only lightweight chain saw with 
built-in shock absorbers plus solid state ignition 
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If you had mailed this coupon a year 
ago, your salary could be way up too! 


| "My salary has 
| increased 400% as 


WHY NOT MAIL IT TODAY ? 


Look at these enthusiastic letters. Have — BEER: ы 45 
you ever seen anything like them? There ТИЕ 05 Il 
are hundreds and hundreds more that Rudolph Urbatis, 
pour in from LaSalle students week after Port Chester, N.Y. 


week, month after month, year after year. 
Do you know that many graduates attribute their in- ss 
creases in income largely to their LaSalle training? d Q “Salary more than 
All LaSalle students have one ambition in common—to ИИИ) 014 
get out of the ranks of the untrained and earn big money, | v enrolling" 
prestige and security in a key job. Isn't that your goal too? PF. 1i William T. Black, 
Without interfering with your present work—and by de- n Canoga Park, Calif. 
voting only a little of your spare time—you too can prepare шее = 
rapidly for advancement in the field of your choice through "Income has increased 
LaSalle home study. 'The cost is surprisingly low. | E 
LaSalle has been an acknowledged leader in home educa- 100 per cent since 
tion for more than half a century. It has provided training graduation" 
in business, high school, and technical subjects to more than James L. Yonning, 
1,000,000 ambitious men and women. Its distinguished яе тыга lade 
faculty includes some of the country's most outstanding — i 
authorities. That is why your LaSalle diploma is a credential " pem ` “| now earn three | 
recognized and respected everywhere. | E 
Check the subject you are interested in—then send the 
coupon above for FREE booklet. No obligation. 


anda half times my | | 
former рау” 


"m. Robert Fisher, 
Fr" IN Holbrook, Ariz. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution € 417 S. Dearborn, Chicago, Illinois 60605 
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PS Readers 
Talk Back 


Praise from an air-cooled man 

“Antifreeze for Your Car” [Nov. ’68] was 
the best and most comprehensive article on 
the subject I’ve ever read. Congratulations. 
It is also the best argument in favor of an 


air-cooled car. I own both kinds and shall 
never cease to be grateful that at least one 
does without radiator hoses, water pump, 
antifreeze, and their attendant troubles, po- 
tential and actual. 

HOWARD С. RUSSELL, Butler, N. J. 


What causes homes to dry out 

In “Air Too Dry? Humidify!” [Dec. ?68] 
you say that the woes of dry air apply espe- 
cially to homes that are heated by baking 
the air and that if you heat with circulating 
hot water or steam, you may not even need 
humidification. 

Air heated by any means will expand in 
volume and consequently be able to hold 
more water vapor. The need for humidifica- 
tion in our homes is caused by the fact that 
the air is constantly being changed while 
being heated from the outside temperature 
to the inside temperature. If we are to 
maintain a satisfactory degree of humidity, 
water vapor must be added. 

F. NORMAN HILLIS, Timonium, Md. 


Smokey vs. the computer 
I enjoyed “Smokey Matches Wits with a 
Computerized Car Clinic" [Dec. '68]. But 
the picture of Smokey in front of the “ТВМ 
computers memory bank" actually shows 
an IBM card reader. 
DAVE AMUNDSON, Rochester, Minn. 


... The article leaves more unsaid than 
resolved. The areas of disagreement between 
Smokey’s diagnosis and that of the compu- 
terized center are in vital and expensive 
areas: compression, starter, carburetor, 
steering, axle, and transmission. Either 


POPULAR SCIENCE 


Smokey or the diagnostic center is way off. 
A third party, perhaps the Ford factory or 
Cornell’s Aeronautical Research Labs, should 
have made a complete diagnosis to determine 
who is right and who should have been dis- 
credited. How else can we know whether 
diagnostic centers have limited value to the 
concerned and more times than not harassed 
and overcharged motorist? 

MATTHEW SCHWARTZ, Flushing, N.Y. 


... Will Devon Francis show me his 1966 _ 


Camaro that Smokey checked? 
RAYMOND MYERS, Easley, S.C. 


a 


1i 


Devon's face is red. He owns a '67, pur- 
Ё | 


chased in 1966. of course. 


How to keep batteries new in antique cars 


“The Battery for Your Car" [Oct. '68] |. 


was a thorough job and added importantly 
to an important part of the auto. But I have 
a special problem-storing antique cars for 
six months at a time in an unheated garage. 
The batteries don’t last long this way. What 
would be the best procedure to prolong bat- 
tery life? 

H. CHARLES RIKER, Huntington, N.Y. 


The secret of long battery life 18 to keep it 
fully charged. Buy a trickle charger and 
hydrometer. Bring the batteries up to a 
fully charged condition at least once a week. 
Disconnect the ground cable as a precaution 
against high-resistance leaks in the car's 
electrical system. Add water to the cells 
when needed. 


Getting the right angle 
on Japanese 
The photo showing 
Japanese ideograms 
in “Modern Decora- 
tion for Your Wall” 
[Dec. '68] contains 
the symbol for winter, | 
but it has been tilted 45 degrees to the right 
and should look as shown above. 
SANFORD К. OKITA, W. Lafayette, Ind. 


Expert winter driving 


One of the things you recommend in 
“How You Can Be an Expert Winter 
Driver" [Dec. '68] is a limited-slip differ- 
ential. I wanted to order one with my last 
car for better traction in snow. Salesmen at 
three different auto agencies convinced me 
not to buy a car with limited-slip differen- 
tial. I was told it was only needed by con- 
tractors who drive in mud; that it was 
dangerous under slippery conditions; that 
they were only for kids who drag race. I was 
also told that the limited-slip makes rear 
tires wear out faster because the inside tire 


Continued 
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Now! In just 2 minutes, 


find out 
how you can... 


SAY GOODBYE 


FOREVER TO 


Discover for yourself how easily 
you can prepare in your spare time, 
at home, for an exciting high-pay 
career in today's ''blue-chip" 
profession...Electronics 


AF YOU fed up with being stuck in a dull, rou- 
tine job that pays peanuts? If so, here's your 
opportunity to get out of “dead end" work for 
good—and to start on the road to an exciting, 
high-pay career. 

As you read this, there are thousands of career 
openings waiting for qualified men in today's big 
"growth" profession—Electronics. With training, 
you can be one of these men. You can have your 
pick of “glamor” jobs any man would be proud 


2 FREE 
BOOKS 


Name 
CAN START YOU -— 
ON THE ROAD TO кы 

City 


SUCCESS 


DULL, LOW-PAY WORK 


' Cleveland Institute of Electronics 
7776 E.17th St. 


Please send me 2 FREE books describing opportunities in Elec- 
tronics and how to prepare for them. 


O Veterans and servicemen check here for G.I. Bill information. 
Accredited Member National Home Study Council 


mire 
pitt 


of—in TV and radio broadcasting, automation, 
the aerospace program. 

And as you move up the ladder in this boom- 
ing field, you can earn the kind of money many 
men only dream of: $5, $6, $7 an hour... $200, 
$225, $250 a week...$10,000, $11,000, even 
$12,000 a year! 

Getting the training you need to break into 
this field is easier than you might have thought 
possible. You don't need college—or even a high- 
school diploma. As a matter of fact, you can 
prepare right at home, in your spare time. 

Want full details? Just mail us the coupon be- 
low. We'll send you 2 FREE books that tell 
about career opportunities in Electronics and 
how you can prepare to cash in on them. Why 
not take the first step on the road to success by 
mailing the coupon right now? 


Cleveland, Ohio 44114 


Age 


(please print) 


State Zip 


los nuni و‎ 
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THE 
WOOD 
FIXER 


DURATITE 


WATERPROOF . WEATWERPROOF | 
FORMULA 99 ed 
PLASTIC | 


i WOOD DOUGH i 


—— 


BEST PLASTIC 
WOOD FILLER 
YOU'LL FIND. 
SHRINK-PROOF 
FOR ONE-TIME FILLS. 
EASIER TO USE. 
COMES IN NATURAL 
AND 8 WOOD COLORS. 
DRIES HARD AS 
WOOD...SANDS 
SMOOTH. TAKES 
STAINS. 


DURATITE* |. 
WOOD | 


{п Canada: DAP-DURATITE LTD., Toronto 10, Ontario 
Work with metal, wood 
and polisher—all in one compact unit. Change 
following simple instructions. Make all kinds of 
send $1 for "Miniature Machining Tech- 


NOW = DO ALL MACHINE 
and plastics. UNIMAT is 
from one machine to another in seconds. No ma- 
hobby, experimental or repair parts. Motorized 
niques” handbook. 


DOUGH 
OPERATIONS ON ONE TOOL. 
lathe, vertical miller, 
chine shop experience necessary. With precision 
UNIMAT is portable and ready to use. Also avail- 
SE ONLY $] 2050 


DAP Inc., Dayton, Ohio 45401 poe Plough , Inc. 
Wonderful for hobbyists. UNIMAT 
drill press, tool grinder | 
UNIMAT anyone can turn out perfect parts by 
able in Canada. Write for free color folder, or 


Ets nt 


DRILL PRESS 


- 
— ° жа 
„эы рер Кыйа ў 4 
et WEE p 
mL 


AMERICAN EDELSTAAL, INC. 
Dept, AB-935O BROADWAY, NY, N.Y. 10013 
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PS Readers Talk Back 
| Continued] 


would try to turn as fast as the outside tire 
when the car is cornering. That's why I'm 
surprised you recommend it. 

W. G. BENKELMAN, Lakewood, Ohio. 


Early versions of limited-slip differentials 
were prone to make strange noises on turns 
at low speeds. They caused car dealers a lot 
of headaches with customer complaints and 
warranty service. For that reason, many 
salesmen were instructed to discourage cus- 
tomers from ordering them. This minor prob- 
lem has been licked and the arguments the 
salesmen gave you are nonsense. 


. . . I have studded tires on my rear 
wheels and tried to have a garage fit a pair 
on my front wheels. I was told this is illegal 
in my state on two-wheel-drive vehicles. 
Other garages told me front-studded tires 


| would ruin my front-end alignment, and 


that the front wheels could not be properly 
balanced. I was also told studded tires 
could not take steering stresses. 

J. R. WOODRUFF, Chester Springs, Pa. 


Studded tires are not illegal on [ront 


| wheels in Pennsylvania. Hitting things, not 


studded tires, would ruin front-end align- 
ment in less than 200 miles. Studs are posi- 


| tioned in a symmetrical and congruous pat- 


tern which does not affect wheel balancing. 


| A tire that can take steering loads on dry 


concrete will also be able to handle them 


| with studs оп any surface. 


| Bearing down on PS 


Im puzzled by the statement on bearing 
adjustment in "How to Keep Trouble Out 
of Your Wheel Bearings" [Nov. ’68]: 
"While rotating the wheel, tighten the ad- 
justment nut until all play is about right." 
I question whether the average person 


| would know what “about right" means. A 


very simple and foolproof method of bearing 
adjustment is used on manufacturers! as- 
sembly lines and does not require the use of 


| an indicator to check results: 


Take up on the adjustment nut while ro- 
tating the wheel until the bearings are hard 


Continued 
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You'll be pleasantly surprised 
how many good values you can get 
at Allstate. 


ee | Allstate Deluxe Homeowner's 
Insurance protects you 
against loss from more 

home hazards than you can 
count... at low cost. 


Allstate Life Insurance 
makes life a lot easier for 


Allstate Auto the young family man. 


Insurance (of 
course). 


Allstate Sick Pay 
gives you tax-free cash 
if you're sick or hurt 
and can’t work. 


Allstate sells just about every kind of insurance there is. 
Talk to the "Good Hands" people. 


You're in good hands with Allstate® 


Most lines of insurance available in most states. Allstate Insurance Companies, Northbrook, III, 
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LEARN TO BEA _ 
SKILLED LOCKSMITH 


Owner loses 
key; pick car 
trunk— 
EARN $5.50 in 
` 10 or 20 MIN. 


Change combi 
nation of pin 
tumbler cylinder 
EARN $1.50 in 
15 MIN. 


Install new knob door 
lock—EARN dmm 00 
in 30 MIN 


After-hour emergency 
opening—EARN $2.50 
to $5.50 in 20 MIN. 


Hundreds have succeeded like these Belsaw Graduates: 


В. W. Davis, St. Louis, Mo.: "| am doing a 
wonderful business thanks to your course in 
locksmithing. Last Saturday | took in $110.00." 
am 
making $200 a month extra income with the 
recom- 


Pierson Crook, Los Angeles, Calif.: 


Belsaw Locksmith Course. | would 
mend your course to anyone." 


Big demand for skilled Locksmiths! 


master locksmiths.. 


own mail instructor. 


Get thorough job training on all types of 
locks. We supply tools, equipment and busi- 
ness help: how to start, how Yo charge, how 
to get jobs, how to earn while you learn and 
lifetime  cash-profit business. AC- 
Home Study 
Council. Approved by State Board of Educa- 


build a 


credited Member National 


tion. Approved for Veterans. 


This $125 
key machine 
is yours to keep! 


Earn 
big money spare time in your own home. Be 
your own boss. No layoffs. Steady year ‘round 
income. Age and schooling are no handicap. 


BELSAW INSTITUTE training... approved by 
.helps you start faster 
with easy picture lessons guided by your 


BELSAW INSTITUTE, 119F Field Bldg. 
Kansas City, Mo. 64111 


Send FREE book, "Keys To Your Future!" 


Name 
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PS Readers Talk Back 
[Continued] 


to turn—indicating that all parts are seated. 
Back off the adjustment nut until complete- 
ly free—do not touch or turn the hub. Then 
tighten the nut as much as possible with 
your fingers. Lock the adjustment nut in 
place without additional back-off. 

If threads and bearing fits are within tol- 
erance, the above procedure should provide 
about .002-inch to .003-inch end play, which 


| is considered ideal. 


| acceptable. 


Bos WILLIAMS, Chief Engineer 
Automotive Division 

The Timken Roller Bearing Co. 
Canton, Ohio 


. The instructions for wheel-bearing ad- 
justment are quite inadequate for cars 
equipped with disk brakes. At least where 
Bendix disks are in use, no play in the 
wheel bearings is tolerable—unless a brake 
pedal which is effective at varying heights is 
Any lost motion in the wheel 
bearings causes the brake pads to be dis- 
placed from contact with the disks. ‘This in 
turn causes considerable change in the effec- 
tive locations of pedal pressure. 


U. S. JAMES JR., Elizabeth, N. J. 


We misplace a Canadian ATV 


Your Picture News item in the Nov. 
'68 issue about a "French" amphibious ve- 
hicle called the “Castor” is mistaken. It is 
actually manufactured in Canada. The ma- 
chine is on loan to the Canadian government 
and is being shown on a tour of French 
sports shows. Our company, which manu- 
factures the vehicle, calls it the Beaver. The 
French word for beaver is castor. 

M. FRIEDRICHS, Wheeler Mobile Ltd. 
Keswick, Ont. 


We regret the blooper, which resulted 
from a translation error. 


How high the price of flying? 


The McCulloch two-man autogyro [Pic- 
ture News, Dec. '68] at $16,000 is not 
“about half that of the-cheapest chopper 
on the market.” It may be the cheapest two- 
man gyroplane, but the single-place Bensen 
gyroplane is much lower priced. Although 
there are many differences, both are chop- 
pers and the big appeal of the Bensen is that 
it brings copter flying within reach of aver- 
age people. 

JOHN B. Mayo, Raleigh, N. C. 


Want to get something off your chest? 
Write ‘‘Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


= 
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is so uncrowded 


it’s almost lonely!" 


Someone once said that if you build a better mouse- 
trap, the world will beat a path to your door. In the 
home appliance business, a lot of enterprising com- 
panies have gotten rich peddling a long list of handy 
electrical gadgets for the home. The trouble is, the 
dozen or more appliances in the average American 
home can go on the fritz. and men with the proper 
training to do repairs are as scarce as knee-length 
skirts on teen-agers. 

Good Appliance Repairmen are a rare breed these days. 
Those with a little ambition are booked so solidly you 
can wait days to get somebody to fix a balky refrig- 
erator or cantankerous toaster. Sometime, you have to 
settle for a bum job from a guy who had no business 
calling himself an Appliance Repairman in the first 
place. 


This brings me to my point. If you want to make money 
in a field that’s begging for trained technicians, there’s 
a fine, low-cost home-study plan available that teaches 
you how to handle every type of Appliance repair in 
detail—including refrigeration, air conditioners, and 
even small gas engines. This course was prepared by 
the instructors at National Radio Institute. This is the 
oldest and largest home-study school in the Electronics/ 
Electrical fields with more than fifty years’ experience 
training men like yourself for new careers or spare-time 
or full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set about 
preparing well-illustrated, easy-to-understand lessons 
that teach you how to repair home, commercial and 
farm Appliances. NRI even added a professional Ap- 
pliance Tester that’s included in their low tuition. 
With the Tester and a few basic tools you probably 
already have, you're equipped to service most Electrical 
Appliances. If you aren't making as much as $4 to $6 


| 
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3939 Wisconsin Avenue, Washington, D.C. 20016 


TOM McCAHILL SAYS: 


“The appliance repair field 
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APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 


an hour in spare time fixing Appliances for friends and 
neighbors within a few months after enrolling. my name 


isn't MeCahill. 


The reason I'm no doubting Thomas. is because the 
staff at NRI is composed of experienced instructors 
who guide you through the course with more personal 
attention than you'd get in many classrooms, With the 
kind of help they give a student and the kind of course 
they have, you can be the man in demand in this field— 
even if you've never tried to rewire a plug, or got fed 
up with school at the 9th grade. 


The best advice I сап give you is to clip the coupon 
below and send for the NRI Appliance Training Cata- 
log. It's free, and there's no obligation. NRI doesnt 
employ salesmen, so nobody will be knocking at your 
door. All it will cost you is a postage stamp. Take it 
from Uncle Tom, the Appliance Repair field needs 
«ood men. Now. 


TOM McCAHILL 


601-029 


APPROVED UNDER NEW GI BILL 
If you served since January 31. 1955 
or are in service, check GI line below. 


ОК—1 want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 


Name... nsonhnan жанаа PTET TTT iii it 
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Accredited Member National Home Study Council. 1 Check for facts on new GI Bill. 
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most famous mechanic 


Each month in POPULAR SCIENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


selected from those sent in by readers. 


and address. 


“Say, Smokey -—" 


A clinic on cars by America's 
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“At about 110 m.p.h., my 1968 GT X. with 
only 5,000 miles on it, smokes blue out of 
both exhaust pipes. A mechanic claims it is 
because the oil bypasses the rings—and that 
this is normal. Is it? Also. sometimes when I 
put the accelerator to the floor, the engine 
will start bucking, and it pops through the 
carburetor. The timing is okay—what causes 
this?" 

JOHN HARRISON, Waynesboro, Pa. 


That blue smoke at 110 per means the 
rings and/or the valve guides aren't doing 
their job. Maybe you started playing racer 
too soon after your car came off the show- 
room floor. Popping through the carburetor 
usually means the engine is firing through 
an open intake valve; the gas mix 1s too lean, 
the timing is goofed up, or there's some 
combination of these troubles. 


"I have a '67 Pontiac GP with 15,000 
miles on it; tires have been rotated twice 
with no abnormal wear. But the car is very 
sensitive to irregularities in the road sur- 
face. pulling sharply either to left or to right. 
This also happens crossing lane-divider strips 
or pavement joints. А new pair of front 
shocks at 3,000 miles helped some. The 
dealer's response, both before and after the 
shocks were installed, was that there is 
nothing wrong with the car. Any remedy?" 

JAMES W. HITCH, Damascus, Md. 


The basic reason for your trouble is that 
you just can't put 4,000 pounds on a bunch 
of marshmallows and expect it to go straight 
at any speed over 25 m.p.h. With the car 
sitting still, shove back and forth on a rear 
fender—you'll get the message. The solu- 
tion is to install Monroe H/D shocks all 
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around, and put on the low, wide-profile 
tires pumped up hard; also install the 
heaviest sway bar. To really get it all, jack 
the car up and check all front and rear 
suspension bushings and joints. While you 
are at it, check the front and rear alignment 
very closely. Check against play in the steer- 
ing gear. Sorry, that's the way it 1s to get a 
really firm control] over a heavy car at 
speed. 


*My 1965 Fairlane Wagon has a sooty 
tail pipe. I can't close off the idle mix on 
the four-barrel carb with the idle-mixture 
screw fully closed—the engine continues to 
run. How come? The carburetor had never 
been off this low-mileage car, but had flood- 
ing problems (corrected under warranty). 
I don't mash down on the accelerator, but 
still have never bettered 1314 miles per 
gallon. I’ve been driving with the idle-mix- 
ture screws fully closed to keep the vacuum 
as near as possible to 18. Please give me 
your expert help." 

EDGAR L. GEARY, Los Angeles, Calif. 


When you run an idle-mix screw all the 
way in, you just cut the air off and the 
mix gets richer—you don't cut off the gas. 
Take this job in to a real good carburetor or 
tune-up shop. Perhaps they will let you 
watch while they remedy your trouble. It 
is not really hard to correct, but must be 
done “to the numbers." Did you ever figure 
out how long it took the factory experts to 
design and test your rig? Don't be disap- 
pointed, though, if after all this you still get 
only about 15 m.p.g. 


"I have 60,000 miles on my '62 Mercury 
Meteor with a 221 cubic-inch V-8. Blow-by 


Continued 


No experience needed. We'll teach you the 
skills. From able seaman to zoo storekeeper, 
you name it. We've got it. Over 300 great 
jobs. And a training course for every one. 

These are the technical, scientific, indus- 


trial and administrative jobs so important © 
for today. And tomorrow. For guys who 


want to make it on their own. 

So get the job you want. The training 
you'll need for tomorrow. Guaranteed train- 
ing. Guaranteed opportunity. Guaranteed 
by your Army Recruiter. Who else? 

Your future, your decision...choose ARMY. 


— € — — ڪڪ‎ — — ——  — c — —— —  — — — X OH ee 


Army Opportunities 
Department 200 
Hampton, Va. 23369 
Send me more information on job and 
training opportunities. 


Name Age 
Address 
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со рт ШУ Conr 
Education 


PS 2-69 


WEAR THIS EMBLEM 


WITH PRIDE! 


Join the NRA and enjoy the 
Shooting sports all year long 
NRA members help promote the shooting 
sports and enjoy many special services: 12 
big issues of AMERICAN RIFLEMAN maga- 
zine, shooting programs, hunting, legislative 
and firearms information services and much 
more. You receive colorful embroidered em- 
blem FREE if you join now. Dues are only 
$6. Use Application to join. 


T] To: NATIONAL RIFLE ASSOCIATION | ` 1059B 1 
| 1600 Rhode Island, Washington, D.C. 20036 | 
| Enroll me as ап МКА member and start my sub- | 
| scription to AMERICAN RIFLEMAN. Send emblem. | 
| 7 $6 enclosed [] Bill me 

| Nah renn a адаа ааа азо | 
GA OOOO AEN иаа ена ( 
| city 5. State ...................7їр.... | 
| Confirming application and details will be sent | 


FREE FACTS P , 
40 GAME WARDEN 


Ж Fish-Wildlife Mgr. • Forester, 
ы X Gov't;Hunter or Aid or Assistant . 
P ype Positions that чен, | 


Don't be chained to desk, machine 
or store counter. Easy home-study 
nl: un prepares volu for exciting Cil- 
reer in Conservation, Many Fores- 
try & Wildhfe men hunt mountain 
lions, parachute from planes to help 
marooned anim: ids Of SAVE mjured 
campers. Live the outdoor life vou 
love. Sleep under pines. Catch 


breakfast from icy streams, Feel 
and look like a million. 


ecc de OPPORTUNITIES IN YOUR STATE? 


We show you how to seek out job openings in your state and oth- 
ers Coast-to-Coast. Good pay, low living costs, no layoffs. Age 17- 
45. sometimes older on private game farms and hunt clubs. Live a 
life of thrills and adventure. G. I, Bill Approved. Accredited Mem- 
ber National Home Study Council. No salesman will call. 


FR E Е: 20-pg Conservation Career Book, “JOBS FOR 
SPORTSMEN — How & Where to Get Them" & 3-mo. subscrip- 
tion to Conservation Magazine. Rush name today! State your age. 


NORTH AMERICAN SCHOOL OF CONSERVATION 
4500 Campus Dr., Dept. 4182. Newport, Calif. 92660 


"Say, Smokey—" 
[Continued] 
fumes come from under the car almost as if 
it were on fire. Would new rings solve the 
problem? Is this an ailment of all Ford 
products?” 
EDMOND WAGES, Decatur, Ga. 


Not just Ford’s fault. This ailment is 
common to, and comes prematurely on, all 
small engines that have to haul a heavy car 
around, as compared to the fine performance 
of the larger engines. You've got a case of 
TB of the cylinders in this car and you'd 
better have it rebuilt or start looking around 
for a good swap to avoid worse trouble. 


"Here's a real shocker! I was told that 
pouring waler down a carburetor would 
clean the carbon out of an engine. It's sup- 
posed to be poured gradually. while the 
engine is running on about half throttle. 
Please comment." 

RAUL BURCIAGA, El Paso, Tex. 


Well, Raul, that is right—to a degree. 
Water will clean a certain amount of carbon 
out, but it could do so much harm to the 
engine while cleaning carbon that you might 
wish you had left it alone. For that matter. 
a little sand could clean some carbon, too 
—but Ill leave the rest of what happens to 
your imagination. 


"I recently purchased a new 1968 VW. 
After three days of driving, the brakes be- 
gan to chirp and squeal in an irritating 
manner whenever I applied them. The 
mechanic at the dealership told me it is due 
to extra-hard brake linings on this model. 
and that a lot of VW owners will have to 
learn to live with it." 

Вов Gocan, Las Cruces, N.M. 


First try having the brake linings cleaned, 
or sanded, to get the film off; then have 
the drums cleaned, and checked for a smooth 
finish. If the noise continues, see if the 
brake anchors and shoe retainers are as 
tight as they should be. If all the above 
fails to stop the concert, head for your local 
brake shop for a lining change. It is pos- 
sible that you didn't break in the linings 
properly, causing this condition yourself. 'To 
break in new linings, you should make only 
mild stops, to avoid overheating the lin- 
ings until full contact is accomplished by 
normal wear. That can take up to 2,000 
miles of riding. 


"Recently, I was told by mechanics that 
the factory allows 1/64-inch play between up- 
per and lower front-end ball joints on my 
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10 Reasons why 


RCA Home Training is 


your best 


investment 
_ for a rewarding 


career 


in electronics: 


LEADER IN ELECTRONICS 
TRAINING 
RCA stands for dependability, integrity 
and pioneering scientific advances. For 
over a half century, RCA Institutes, 
Inc., has been a leader in technical 
training. 


RCA AUTOTEXT TEACHES 
' ELECTRONICS FASTER, EASIER 
Beginner or refresher — AUTOTEXT, 
RCA Institutes’ own method of Home 
Training will help you learn electronics 
faster, easier, almost automatically, · 


THOUSANDS OF WELL PAID 
JOBS ARE OPEN NOW 


RCA Institutes can help you qualify for 
arewarding career if you have an inter- 
est in electronics. Every year, thousands 
of well paid electronics Jobs go unfilled 
just because not enough men take the 
opportunity to train themselves for 
these openings. 


WIDE CHOICE OF CAREER 
E. PROGRAMS 


Select from a wide choice of courses 
and career programs ranging from basic 
Electronics Fundamentals to advanced 
training including Computer Program- 
ming and Electronics Drafting. Each 


ACCREDITED MEMBER National Home Study Council 


Construction of Oscilloscope. 
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Transistor experiments 
on programmed breadboard = 
using oscilloscope. 


Career Program begins with the amaz- 
ing AUTOTEXT method. 


SPECIALIZED ADVANCED 
TRAINING 


For those working in electronics or 
with previous training, RCA Institutes 
offers advanced courses. Start on a 
higher level. No wasted time on mate- 
rial you already know. 


PERSONAL SUPERVISION 
THROUGHOUT 


All during your program of home 
study, your training is supervised by 
RCA Institutes experts who become 
personally involved in your efforts and 
help you over any "rough spots" that 
may develop. 


VARIETY OF KITS, YOURS TO KEEP 
At no extra cost, a variety of valu- 
able specially engineered kits come with 
your program—yours to keep and use 
on the job. 
Sf TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 


You will receive in most career pro. 
grams a valuable oscilloscope. Those 
enrolled in the TV Program or courses 
receive the all-new Transistorized TV 
Receiver—exclusive with RC A. Both are 
at no extra cost. 


E 


ÛJ TWO CONVENIENT 
" PAYMENT PLANS 


Pay for lessons as you order them. No 
contract obligating you to continue the 
course. Or, you can take advantage of 
БСА convenient monthly payment 
plan. 


1 RCA GRADUATES GET TOP 
7 RECOGNITION 

Thousands of graduates of RCA Insti- 
tutes are now working for leaders in the 
electronics field; many others have their 
own profitable businesses... proof of 
the high quality of RCA Institutes 
training. 


RCA INSTITUTES, INC. Dept. 9523 


320 West 31st St., N.Y., N.Y. 10004 


Canadians: These same RCA courses 
are available to you in Canada. No 
postage. No customs. No delay. Your 
inquiry will be referred to our school 
in Canada. 


CLASSROOM TRAINING ALSO AVAIL- 
ABLE. FREE CATALOG ON REQUEST. 


SEND COUPON TODAY FOR FREE DESCRIPTIVE BOOK 


por 
| | | 
| | INC. 

Construction of Multimeter. | ВСА INSTITUTES, i 
| Home Study Dept. PS-29 

| 320 West 31st Street i 

і New York, М.Ү. 10001 і 

| 

Мате | 

| | 

| Address | 

| | 

| | 

| City [ 

| І 

| State | Zip | 

| [] Check here if interested in Classroom Training | 
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CHARLES ATLAS Says: MY FREE 
BODY-BUILDING BOOK 


Shows How YOU Can 
Become A REAL HE-MAN 


Ashamed of your body? Then tell me, in 
the coupon below, the kind of body you do 
want. I'll give it to you FAST—with my 
easy, 15-minutes- a-day method of 
‘“‘Dynamic-Tension.”’ IH make 
your chest and shoulders bulge, 
% 4% your arms and legs surge with 
A Û power. I'll give you the kind of 
à . ^ body women admire and men 
Е à envy. Your friends will be 
Е > amazed. You will feel like 
a tiger! 
FREE BOOK. Learn how 
a “Dynamic - Tension” 
dee j А made me ‘‘World’s 
«e RA € 4 Most Perfectly Devel- 
ae ee 74. | bh oped Man"—and how 
44 I can change Aui 
Mail coupon me 
bow { CHARLES ATL AS, 
E 3. | сэй Dept. 12, 115 E. 23rd 
D o SH АЫ St., N. Y. 10010. 
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CHARLES ATLAS, Dept. 12 


| 115 East 23rd St., New York, N. Y. 10010 


Dear Charles Atlas, Here’s the Kind of Body I Want: 
(Check as may as you like) 


Powerful Arms, Legs 
1 Iron-Hard Biceps, Grip More Solid Weight 
Show me how “Dynamic-Tension" can make me a new 

man. Send vour famous 32-page FREE book, full of pic- 


| 

| 

| 

| 

| 

" Shoulders 
| — 

[| 

Ji tures, valuable advice. No obligation. 
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RINT 
NAME 


ADDRESS.....2»o922222229999*52299999*929922*2999»9»59**** 


CITY & ZI 
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In England: Atlas, Chitty St.. London, W.1 
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‘DISCOVER new ном | 


А world of beautiful wood may be 
lying undiscovered under layers 
of unsightly old finishes on furni- 
ture and antiques. Savogran's 
STRYPEEZE Nonflammable paint 
remover has strong cutting action 
for fast penetration of extra-tough 
paints and varnishes. Works well on 
exterior and marine finishes, too! 


"AVAILABLE WHERE PAINT IS SOLD" 


SAVOGRAN 
NORWOOD, MASSACHUSETTS 02062 
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"Say, Smokey—" 
[Continued ] 
1961 Chevy six. What would be the safety 
hazard in driving with 1/32, 3/64, 1/16 inch. 
or more?" 
GEORGE SCANDA, Seattle, Wash. 


Don’t take a chance—keep 'em tight, 
George! You're in trouble in any car when 
anything other than the steering wheel 
steers it. The faster you go with that trou- 
ble, the worse the danger. The factory me- 
chanical tolerance is one thing—say up to 
1/32 inch. But the sensible tolerance is 
under the point where road wander starts. 
Get all looseness out of that steering gear, 


and live to write me again. 


“My 1968 Cadillac burns a quart of oil 
in 200 miles, but the oil level does not then 
go below the "add-a-quart" mark on the dip- 
stick. Other Cadillac owners have voiced 
the same complaint to me. Should I leave 
the level one quart low, or could this dam- 
age the engine?” 

Dr. J. Н. GRANT, Chicago, Ill. 


Running her a quart low might not hurt 
anything, though it keeps your reserve a 
little short. Actually the oil in the pan is 
not the real issue. The real problem is keep- 
ing the pump pickup submerged while un- 
der way (on full-throttle acceleration, hard 
cornering, steep hills, etc.). Try writing to 
“Uncle Bob," Service Director of Cadillac 
Motors Car Div., 2860 Clark Ave., Detroit, 
for his plan to stop that first quart loss. 


“Гое spent at least $25 trying to balance 
the front wheels of my 1966 Checker Mara- 
thon, which is almost like new otherwise. 
I tried static and dynamic methods and 
checked the tires for roundness, too. Will 
those patented “gyroscopic” devices balance 
my wheels, or will I just be throwing 10 
bucks away?" 

G. KosTYK, Canoga Park, Calif. 


Of course there's more than one way to 
skin a cat, but personally I'd use that 10 
bucks toward getting those tires really trued 
and balanced—or even changing to one of 
the new bias/belted tires. When getting 
wheels balanced, be sure it is done on the 
car, to balance the brake drums and hubs 
at the same time. А good round tire on a 
true wheel and hub assembly, balanced and 
aligned, doesn't need any other gadgets. 
Got a question on autos? Send it to: 

"Say, Smokey —'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 

Not every question may be used. Questions cannot 
be answered by individual letters. 
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How Harold Dail Made 


By Tom Harding 

The true story of Harold Dail could 
happen only in the fantastic world of 
Accident Investigation. 

Where else could a man with no ex- 
perience and only average education go 
out and pick up a check for nearly 
$5,000 for 22 days work? 

Where else could this same man later 
go out and earn at the rate of $135.00 
a dav for 59 straight days? 

Is Harold Dail some kind of a monev- 
making genius? Not at all. He's just 
an average man who had the good sense 
to take some training in a field that’s 
bursting with opportunity. 

It all began when Dail was working 
as a night clerk in a hotel in Barstow, 
Cal. It was a dull, low-pay job. There 
obviously wasn't much of a future. “ut 
Dail wasn't about to give up. 

The Big Break 

He enrolled with Universal Schools of 
Dallas for correspondence training in 
Accident Investigation. He started read- 
ing lessons-by-mail in his spare time. 

Then came the big break, A large 
furniture store burned in Long Beach. 
Dail quickly reviewed one of his Uni- 
versal lessons then hurried out to see 
the owner of the store. He offered to 
represent the owner in obtaining an 
insurance settlement, 

In just 22 days, working 
from directions in his Universal lessons, 
Dail obtained a settlement for 891,275. 
Mis fee—S4,563.75! 

Almost without knowing it, Harold 
Dail had become what is known as a 
Public Adjuster. The Public Adjuster 
works as an independent operator. He 
helps people settle insurance claims. It 


entirely 


is only one of the many money-making 
careers open today in the booming field 
of Accident Investigation. 
A New Career Opens 

But this was only the beginning for 
Harold Dail. His new career opened 
up like the door to a bank vault. 

When a large area of Los Angeles 
was swept by fire, Dail went to work in 
earnest. His Universal training turned 
into a jackpot. He helped 21 business- 
men handle their insurance claims and 
made 87,975.00 in 59 days. That's an 
average pay of $135.00 a day! 

Today Harold Dail has made so much 
money Accident Investigation that 
he spends his summers on his ranch 


in 


$7,975. 00 In 39 Days! 


To "иі In This 
Big-Money 
Industry 


He's 
building a sub-division in Barstow—the 
same city where he was once merely a 
night clerk in a local hotel. 

“If it hadn't been for my income from 
Public Adjusting I wouldn't be finan- 


near Kingman, Arizona. also 


cially able to carry on this project," 
Dail writes. "If it hadn't been for the 
training of Universal Schools I wouldn't 
have been in the ‘know’ about Accident 
Investigation in the first place. I owe 
a lot to Universal Schools." 

You Can Train, Too 

The story of Harold Dail is unusual. 
His income is far above average for the 
field. But it shows what a man can do 
in Accident Investigation when he is 
trained to take advantage of the oppor- 
tunities around him. 

Now you can take exactly the same 
training Harold Dail had. You can do 
it easily in your own home, in your 
spare time, and at low cost. 

You need no expenence, no college 
education. There's no equipment to 
buy. No classes to attend. Keep right 
on with your present job until ready 
to switch. 

And when you are ready, Universal 
gives you free, nation-wide job place- 
ment service. Universal has trained and 
placed more men in Accident Investiga- 


Approved for Veterans’ Training 


UNIVERSAL SCHOOLS, INC. 
6801 Hillcrest, Dept. PS-2, Dallas, Texas 75205 


Without obligation, please send me the free book on my 
opportunities in Accident Investigation. I understand that 
no salesman will call on me. 


tion careers than any other organization. 
Men Urgently Needed 

The need for more trained men in all 
areas of Accident Investigation is abso- 
lutely critical today. This huge, grow- 
ing $19 billion industry must investigate 
and settle some 22 million accidents 
and losses a year! And the job gets 
bigger every month as the accident 
rate goes up and up. 

There simply are not enough trained 
men in the country to handle this enor- 
mous workload. That's why hundreds 
of companies huve standing requests 
with Universal for names and addresses 
of all our graduates. 

Free Book of Facts 

We can't begin to tell the whole story 
of this huge, exciting business here. 
But we do tell you all about it in an 
exciting, free book which you can have 
for the asking. There's no obligation. 
No salesman will call. 

Learn about the 3 major careers open 
now in Accident Investigation. Read 
how clerks, truck drivers, laborers, fac- 
tory hands have moved up to profes- 
sional vay and standing with the help 


of Universal. (We give you names, 
addresses, earnings.) 
Discover your opportunities now. 


Send for free book of facts today. Mail 
the coupon or write Universal Schools, 
6801 Hillcrest, Dallas, Texas 75205. 


MAIL NOW FOR FREE BOOK OF FACTS 


Age 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


As many as 1,000 3-D pictures or 
holograms can be stored inside a 
crystal smaller than a lump of 
sugar with a new Bell Labs tech- 
nique. With such an immense 
storage capacity, the crystals may also be 
used as optical memories for computers. 'T'he 
tiny crystals are of lithium niobate. When an 
intense laser beam hits one, electrons are 
freed and set up an internal electric field that 
causes a change in the crystal’s refractive 
index. After one hologram is formed, the 


Boot-sole radios are spying on skiers as they 
go through their paces this winter. Reason? 
At least two-thirds of the 30,000 major in- 
juries each year could be prevented if “re- 
leasible” bindings would come off when 
they’re supposed to. In a University of Penn- 
sylvania project, ski boots fitted with special 
clamps, springs, and transducers are convert- 
ing physical activity to electronic signals. 
They measure vertical and lateral forces at 
heel and toe, and longitudinal force along the 
ski, radioing the data to a monitoring point. 
The trouble with present bindings, according 
to Dr. Lawrence D. Sher who is heading the 
study, is that they’re adjustable. The ideal: a 
nonadjustable binding that would release if 
injury were imminent. 


Model cars are rerunning real accidents, and 
the technique may be used to find out who’s 
to blame when full-size vehicles collide. The 
models are aluminum blocks with the weight 
distribution of standard-size sedans. They’re 
spring-loaded, and at a signal they shoot 
forward at speeds equivalent to 10 to 40 
m.p.h. An overhead strobe camera takes 25 
pictures a second of the approach, crash, and 
trajectories of vehicles after impact. Acci- 
dents are staged on a table calibrated in 
squares. University of California researchers 
started with data from real, full-scale colli- 
sions; now they can accurately duplicate the 
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crystal is simply rotated a fraction of a de- 
gree to record a second. The images can be 
erased just by heating the crystal to 338 de- 
grees, Another bonus: It takes much less light 
to reconstruct an image than with ordinary 
holograms. The photo above shows a recon- 
structed 3-D image of a telephone. 


results with models. The engineers hope both 
to improve car design and simplify the legal 
aftermath of accidents. 


Ultra-efficient motors and generators, friction- 
less bearings, and no-loss power transmission 
lines are a big step closer. Workers at Bell 
Labs, together with scientists at the Univer- 
sities of California and Chicago, have found 
a material that becomes superconducting at 
the highest temperature yet reported: 20.7 
degrees Kelvin. When a material becomes 
superconducting, it loses all resistance to the 
flow of electricity. The new superconductors 
are a mixture of niobium, aluminum, and 
germanium. Significance of the discovery is 
that there will be superconductors that can 
be cooled in liquid hydrogen (it boils at about 
20 degrees K.) instead of the much more 
expensive liquid helium (boiling point, four 
degrees K.). 


A way of sending power through your skin 
could make an electrically operated artificial 
heart practical. A relatively enormous 30 
watts of energy can be transferred inside 
the body with a compact, efficient transform- 
er just developed at New York University. 
The unit is made in two disks, each about 
three inches in diameter and an inch thick. 
Ferrite cores make possible the small size 
and keep the weight of each half down to 


Continued 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground and bring up night crawlers for bait 
or study, 2 Alnico Magnets alone now worth 
more than original gov't cost of $15. Wt. 2 


5. 

Stock Мо. 50,225N . . $6.95 Ppd. 
Mtd. with light to demonstrate electricity. 
Stock No, 50,365N ..$11.95 Ppd. 


FLY 3 FT. HOT AIR BALLOON 

9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
15 |b. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper). 6 ft. 14-gage wire for 
bottom ring, top, ''tie-off cord." — 

Stock No, 60,691N ..................... $2.00 Ppd. 


“AMER. MADE OPAQUE PROJECTOR - 


Projects illustrations up to 3" х 3 — 

enlarges them to 35" x 30" if screen is 61% 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. cur- 
rent . 3 ft extension cord and plug 
included. Operates on 60 watt bulb, not in- 


cluded, Size 12" x 8" x 4!" Wide, Weight 
1 Ib. 2 ozs. | 
Stock No, 70,199N .................. .$7.95 Ppd. 


"GRIND о YOUR DEN MIRROR KITS , 


Featured in April Pop. Science Art: 
"Hugh Downs Tells How He 
Builds Telescopes for Fun" 


Kits contain fine annealed pyrex mirror 


blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock Mo. Diam. Mirror Thickness Price 

70,003 41/4" лае à 34" & » » © à БЕЗ Ppd. 
70.004 " = а Bo ë B © ai E P a 3.95 Pnd. 
70 OON = ES EEEN air: | u 2 1 Lj o Ped. 
70,006 ra ser aun LR E re 34.25 ob 
TO. 007N: "121: С c PS 65.85 Fob 


yc WATER PUMP 


Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25%" x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 


Stock No. 50,345N $2.25 Ppd. 
d KEEP PACE WITH 
ӘӘ) THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun * Study e Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


+. эр mne 
FISH WITH А MAGNET 

Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to this 
powerful, but lightweight Magnet—drop it 
overboard in bay, river, lake or ocean. 
Troll along the bottom—your "''treasure'' 
haul can be outboard motors, anchors, fish- 
ing tackle—all kinds of metal valutables. 
Specially designed horseshoe-shaped with 
314" sq. gripping surface. Tremendous 
on land, much 


lifting power—over 150 Ibs. 
more under water. 

..150 LB. PULL....$12.50 Ppd. 
75 LB. PULL.. 


No. 71,135N 
No. 71,134N .... .$ 6.50 Ppd. 


E | 


RM ES mo 
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"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for Ду 
Stock No. 60,568N (8' diam.)......$2.00 Ppd. 
Stock No. 60,632N (16' diam.)....$7.00 Ppd. 


— Se чы — —— — — —— — 


NEW! PROJECTION KALEIDOSCOPE 
А low-cost unit with 9" diam. liquid wheel. 
Projects brilliant color patterns which do 
not repeat, Specially designed wheel, 3" 
projection lens and Visual Special Effects 
Projector make it possible, Easily operated. 
Large screen image at short projection dis- 
tance perfect for photo backgrounds, light 
shows, parties, dances, etc. Front or rear 
projection. Incl: 1 RPM 115V Motor, motor 
bracket, instructions, 

Stock No. 71,121N . $94.50 P id 
SOLID MULTI -COLORED GLASS ACCES- 


SORY WHEEL 
Stock К No. 7, 122 .. .(9" Diam.) $5.00 Ppd. 


ENT E" Co TER 


Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 


pares sequences. Colored plastic parts easily 
assembled 12" x 315“ x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 

Stock No. 70,683N 


IT'S HERE—BIG, NEW DiGicOMP tit 
Stock No. 70, 946N -$16.00 Ppd. 


Bow ooo nas wom  BOSBE.R"uH*YUwm 


ONEN SOLID PUZZLES 


Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 


the whole family—young and old, Will test 
skill, patience and ability to solve 51/00 Pad. 
Stock No. 70,205N 


MONEY-BACK GUARANTEE 


Order by Stock No. —Send Check or M.O. 


GIANT FREE CATALOG 


00 Ppd. 


ве Фат а ашашшшиа иша ё Ф # Ж Е 


148 Pages! More than 4,000 


| 
UNUSUAL BARGAINS! 
l'acked with huge selec- | 
iion of telescopes, miero- 
sones., binocualars, mag- | 
nets, magnifiers, prisms, 
photo components, parts | 
kits, accessories — many 
hard-to-get surplus Dar- | 
yalns. 100'5 of charts, 
illustrations. For hoby- | 
ists, experimenters. 
schools, industry. | 


Mai m for FREE Catalog "NY 
ر‎ SSMO. Fulsecorp 


EDMUND SCIENTIFIC CO. 


Building, Barrington, N. J. 05007. 
Name alis — — 
Address 

DE aa | — 


MP ie et i etiam ol 
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Science Newsfront 
[Continued] 


eight ounces. One disk is implanted under 
the skin, forming a slight bulge. The other 
fits over the bulge. Power from a battery or 
an AC line is converted into low-frequency 
radio waves and transmitted through a gap 
of half an inch or more. 


Transparent rubber windows for spaceships, . 
collapsible space stations, and even under- 
water structures may be made with a tough 

| new material being developed for NASA by 


*Includes 

finished walnut 

console. Amplifer, 

speaker system, 

. optional accessories 
Ж | extra. Only 
B i $1150.50 if you 

build your own | 

console. EE 


You couldn't touch an organ like this in a store for 

less than $3500 —and there hasn't been a musical 
instrument with this vast variety of genuine Theatre 

Organ voices since the days of the silent movies! If 

you've dreamed of the grandeur of authentic big-or- | 
gan sound in your own home, you won't find a more 
satisfying instrument ы Ag ed Eh or no kit. 

You can learn to play it. And you can build it, from | 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and —above all —for the highest praise from 
musicians everywhere. | 

Send right now for your copy of the full-color 
Schober catalog, containing specifications of the five 
Schober Organ models, beginning at $599.50. No 
charge, no obligation — but lots of food for a healthy 
musical appetite! 
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Uniroyal. The windows are a key component 


| EE eM 2 for inflatable structures to house space ex- 


Р 

i Thee Organ Corp., Dept. PS-33 i peditions, either in orbit or on the moon. 
п AS SSE Glu Street, Now Tork; N.Y. 10023 Е | Researchers came up with a combination of 
Ц О i ian пе лент Organ Catalog and в | transparent silicone polymer reinforced with 
8 []Encosd pleas fna $1.00 for 12-inch L.P. : filaments of fiberglass. It's so strong that it 
- record of Schober Organ music. - has withstood pressures up to 59 pounds per 
8 NAME s | Square inch—the strength of the joint be- 
" 8 | tween window and structure. The window 
$ ADDRESS # | itself has a tensile strength of 840 pounds 
: CITY. STATE ZIP. . - per inch. The collapsed structure would take 

d 


little of a spacecraft’s payload volume, could 
be quickly inflated in outer space. 


Yet another flat TV screen is being developed, 
this one based on a mosaic of tiny crystal 
fragments emitting red, blue, and yellow 
light. Working with cadmium sulfide crystals, 
Dr. William W. Anderson of Ohio State has 
made them emit light when an electric cur- 
rent is applied by “doping” them with phos- 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU‘120°0AN HOUR 


Write today for free facts about the 
newest and most fascinating of all 
new home operated businesses. For 


| The machine is turning 
out a job that will bring 


operator$2.58, by mail. 
Material cost, only lic, 


the first time, a simplified machine 
brings the fabulous profits of Plastic 
Sealing and Plastie Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it with a 
few minutes practice. Then— with 
our MAGIC MAIL PLAN—can get 
mail orders pouring in daily with 
cash in every envelope, 


No Canvassing or Selling 


Fill orders at home in spare time to 
start. Then expand to full time busi- 
ness, We even supply circulars to 
bring back cash and orders. Rush 
name for all the facts you need to 
start. A postcard will do. No charge. 


WARNER ELECTRIC CO., Dept. L-3-BS 
1512 Jarvis, Chicago, 111. 60626 


phorus ions. Although the light output is 
still low, it is believed the system could be 
80 percent efficient (a light bulb is about 10 
percent). The principle of the TV screen 
would be similar to that in early color films— 
one type was covered with microscopic grains 
of starch dyed in three colors. 


A holographic check of your car tires might 
some day be routine at service stations. For 
the present, however, this highly experimen- 
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NOW! Ап outdoor antenna you 


don't have to mount on the roof 


All channel color TV WINDOW ANTENNA outperforms any indoor antenna! 


Here's the ideal antenna for apartment buildings and 
homes . . . where rooftop mounting is impractical. 
Window mounting gives you an outdoor antenna for 
improved TV reception. Unique swivel design lets you 
aim for VHF and UHF stations independently. 


e 


• All aluminum construction with gold corodized M 
corrosion-proof finish. 


e Mounting bar fits horizontally or vertically in NT : 
any type window up to 42" wide or high. 


e Extension bars available for larger size windows. 


\ \ 
• 10 element VHF/UHF 
List Price $14.95 \ 
e 6 element VHF only 
List Price $11.95 


All Prices Subject to Change. \ 
М 


By the makers of the famous FINCO Color Spectrum Antennas "signal customized" for better color receptio. 


ON T H E FI N N E ү See your Electronics Supply Dealer or mail coupon for free brochure. 
| COMPANY “* 


34 West Interstate Street, Dept. PS-2 Address 
Bedford, Ohio 44146 City . State — Zip 
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Be your own 
music teacher 


US SCHOOL “NOTE-FIN DER” 


—— T 


Seer epee МЫНЫ Ж 


EFE FF Û eee E PL eas 
No special talent, no previous training 
needed. This U.S. School home-study 
Course is so successful because you learn 
by playing real tunes, by note, right from 
the start. You can learn piano or any of 
your choice of 14 instruments for only a 
few cents a day. See how easily you learn 
at home, in spare time, without a teacher. 
Unique new Notefinder Chart is included 
free! Write for 36-page illustrated Free 
Book. No obligation. Mail coupon today! 
Estab. 1898. Approved N.Y. State Education Dept. 


В нан = шыс ишш ый ت ت‎ шыш тыш шыш س‎ ыш ныш шык د‎ ШЕШ шш} шыш шыш шшш шын س ت‎ ee س‎ ‚ЫШ ШЫН: ыш: шыш س‎ мыйы шыш: سے‎ ЫЕ 


Port Washington, New York 11050 


Please send me your illustrated free booklet. | 
would like to play (name instrument) 


Have you 
Instrument,........... ess SUIT ment?,........... 
ыр: Ж EVE ETRE COE REED M EI ҮТТЕ 
(Please Print) 
DENIM cua ccc e. 
| ounsa ME сыиын Zip " 


Wood Staining and 
Finishing Made Easy 


Systems 


| without destroying the tire itself. Air pres- 


` mally, they're hard to spot, but 3-D holo- 
|, grams made with a laser tend to pinpoint 


Science Newsfront 
[Continued] | 


tal technique is helping researchers detect 
hidden flaws, voids, or cracks in new tires 


sure causes an inflated tire to “grow” slowly 
and slightly. If it's normal, this expansion 
wil be uniform; otherwise, hidden cracks, 
flaws, separations, and blisters develop. Nor- 


them. A holographic plate shows irregulari- 
ties as concentric circles of light and shadow. 


A thinner, lighter auto windshield that reduces 
cuts and has a “fishnet” effect in accidents 
will be used in some 1970 cars. Because of | 
its thinness (.205 inches compared to .280 
for conventional windshields), it defrosts 30 
percent faster in winter. Secret of the new 
Corning-developed material is a chemically 
strengthened glass center pane that breaks 
into thousands of granules that do not cut. 
An inside plastic layer with high penetration 
resistance is added. In low-speed accidents, — 
the driver receives a slight bump and the | 


windshield doesn’t break. In high-speed colli- 
sions an annealed-glass outer pane breaks 
first, the center layer absorbs energy before 
granularizing, and the plastic layer “bal- 
loons” out to cushion the driver’s head. 


Youngsters who balk at taking a bath have , 
science on their side. Incredible as it seems, 


people who scrub themselves remove an in- 
significant proportion of bacteria and may 
irritate the skin, inviting an even greater 
bacterial invasion. This, at least, is the con- 
clusion of Dr. Ralph C. Richards of the Uni- 
versity of Utah, the most recent participant 
| in a research project dating back 30 years. 
Among the findings: Campers who stay in 
the field for a week or two without taking a 
bath have a lower bacterial count at the end 
than when they started. 


No. 1 Staining & Finishing Unfinished Wood 
No. 2 Creating Decorator Colors for Wood 
No. 3 Clear Natural Finishing of Wood 

No. 4 Restaining & Refinishing Wood 


Select the systems and products at your dealer's. Deft systems 
are simple to use for beautiful results. 

Write for folders, listing the ones you want and enclose a self- 
addressed stamped envelope. 


the wood finish peop! 
Ja WO msn people 


= 612 Maple Avenue, Torrance, California 90503 
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“$642 
WHILE 
LEARNING 


DURING n 
| | and use e money to 
TRAINING" outfit a complete shop. 


$3 a bo. : up " | 
EARNS BACK TUITION, PLUS - Says Joel Daigle, Fort Kent, Me., Now I'm able to aver- 


^| EARNED 
$1138.75 


Joe E. Waren, Overland Park, "I wanted a complete change in age $3.25 an hour in spare-time. With the 
Kansus, Su 18, work. Something more enjoyable help of your fine instructors, anyone can 
"The lessons were so arranged and less tiring. Now that I've master the course with ease." 

that I could start earning almost learned Locksmithing I average | 

at once. Before completing the $20 a week more. During my R. Ted Gifford 

course I earned enough money to training period I earned $1138.75 506 East Main St. 

pay for the entire course and | from Locksmithing. I have an bi 

purchase some $800 worth of | established lock opener position Robinson, Ill. 


equipment and supplies." in our town." 


TRAIN AT HOME — EARN WHILE YOU LEARN 


Add to YOUR INCOM E—even double it with easy spare time earnings. Cash 
in on the nation-wide shortage that demands hundreds more trained lock- 
smiths. Quickly step into a big pay opportunity, full- or part-time job, or start 
a high-profit shop of your own! 


EARN EXTRA MONEY RIGHT AWAY! 


You can quickly qualify as a skilled locksmith. Age, educatión, even minor 
physical handicaps don't matter in this ever-growing trade. So easy to learn 
—it’s easy, it's fun, it's just like a fascinating new hobby! 


SEND TODAY FOR ` 
FREE FACT-BOOK 


. 


UR KEY - 


and keys—supplied FREE! Gain practical experience by doing real jobs on 
car locks, house locks, padlocks, safe locks, etc. Just follow well-illustrated 
lessons under the guidance of experts. 
For a future as your own boss or in a high-pay job. get all the facts, complete 
details. Write today for FREE Illustrated Book, FREE Sample Lesson Pages Give Exciting Facts. 

Хо cost, no obligation, no salesman will call. 


Study at home as little as one hour a week. All special professional tools, sup- | a YO 
plies, including files, calipers, tweezers, cylinders, door handles, assemblies, WU Aou 
pages, pins, springs, extractors, picks wrenches, and different kinds of locks i ‘SUCCESS ux 


Only school of its kind: Licensed by State of New Jersey, 
Accredited Member National Home Study Council. ESTABLISHED 


1948 
LOCKSMITHING INSTITUTE Dept. 1111-029 
A Division of Technical Home Study Schools * Little Falls, New Jersey 07424 
APPROVED FOR VETERANS 


MAIL THE COUPON AT ONCE' 


_ "^ s >’ = | i LOCKSMITHING INSTITUTE, - 

p i 16 ee | А Division of Technical Home Study Schools { 

МЫ pieces | Dept. 1111-029 Little Falls, New Jersey 07424 і 

- squipme i Please send without obligation the FREE illustrated | 

of черте! | book, "Your Opportunities in Locksmithing." I under- | 

TE LOCKS, PICKS & | stand no salesman will call. 
АШ TOOLS supplied WA e س‎ ЇЇ 
_ for use with course. — | 
T Fi ! gg : ..  БРИНИРЫИИИННИЦИН - 

| [1 Check here if eligible for Vet Benefits. | 
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WHAT'S NEW 


Overboard tackle box floats 


A watertight tackle box gives fish- | 
ermen a second chance because it 
won't sink no matter how much fish-* 
ing gear it contains. Called the Ad- 
venturer, 1t’s made of polypropylene ' 
plastic 1n four sizes from 12 to 20 
inches long. Prices run from $3.95 1 
to $29.95, through sporting-goods 
and fishing-tackle stores. Vlchek | 
Plastics Co., Middlefield, Ohio. « 


Split rings keep their shape 
Careful tempering insures that 
the Fix-It split ring, shown being 
used to attach a treble hook to a ' 
lure, will return to its original shape 
without distortion. The rings have 
other uses, too—outdoors and in 
home and shop. You get an en- 
velope of 10 in assorted sizes for 
15 cents. The Worth Co., Stevens 
Point, Wis. 54481, makes them. 


One tool does many jobs | 

Designed to lighten the load car- 
Deluxe fisherman's knife from Finland dad. او‎ COM, сорай boni 

This Fish’N Fillet knife features a six-inch progres- weight crimper, weight opener, line 
sively tapered stainless-steel blade with a hand-ground cutter, pliers, awl, screwdriver, and 
edge; it stays sharp through repeated use, yet can be bottle opener. It can also be put to 
resharpened with a hand hone. Flexibility allows even use in the home—or in the yard for 
most delicate filleting. Knife and oxhide sheath with pruning. The tool costs $4.95 from 
hand-tooled embossings (Presentation Model), $7.95. Central Products, 533 Ash St, 
Normark, 1710 E. 78 St., Minneapolis 55423. Central City, Pa. 15926. 
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Here's what 
VON SCHRADER 
has to offer YOU... 


if you would like to go into 
a profitable business 
of your own (full or part-time) 


STERY CLEANING, WALL WASHING. 


2* ALL DETERGERS are reasonably priced. / : : 


1 * VON SCHRADER offers you these 3 money- ; 
making businesses: RUG CLEANING, UPHOL- | 


P en 


Many VON SCHRADER Associates make more than - yg 


the price they paid in the first month and from the 
original supplies that come with the Deterger. 


3 * SOME VON SCHRADER Associates start 
spare-time . . . and later on change to full time. 


4 • NO SHOP is needed . . . all work is done in 
customers' homes or on their premises. 


2 * NO COSTLY OVERHEAD . .. you work 
from your own home and hire helpers only when 
your business justifies. 


6 • YOU ALWAYS OWN your Detergers... 
no one can ever take them from you. 


Т * ALL THE MONEY you take in is yours 
alone . . . you never pay any fees, or dues, or 
royalties to anyone; you are truly YOUR OWN boss 
in YOUR OWN business. 


8 * YOU WORK WHEN and where you care to 
.. you have no quotas to meet, no extensive 
forms to keep, no reports to make. 


9 e FULL OPERATING INSTRUCTIONS 
come with the detergers. They are easy to read 
and to follow; anyone can operate; you need no 
special skill or training. 

10 * VON SCHRADER BUSINESS MANUAL 
is complete; it tells everything you need know to 
make a success out of your venture, including how 
to go about getting business, suggested sales let- 
ters, who to call on, tips on keeping your books 
and tax records, suggested telephone book and 
newspaper advertisements, radio announcements, 
etc. Handout literature is also included. 

11 * VON SCHRADER cooperation and assist- 
ance is always at your service. We continue to help 
you solve unusual problems regardless of nature. 
Training and consulting with experts is also avail- 
able at no extra cost. 

12 * VON SCHRADER perfected the first RUG 
DETERGER and we are by far the oldest and largest 
company manufacturing machines of this type. 


VON SCHRADER MFG. CO. 


ee 
eie AINE 


eri eee aS, 


e Read below what a few of our many Associates 
have to say about the success of VON SCHRADER'S 
FREE ENTERPRISE PLAN, Then return the coupon 
or write TODAY. It costs nothing to get the details. 
HOMER KENDALL, Indiana e “Your business helps and 
training are really wonderful. How could anyone fail?" 
LESTER VERNON, Wisconsin e "Have had my Rug Deterger 
almost two weeks, have earned 2/3 its cost already." 

J. M. ROGERS, Pennsylvania e " Worked 7 hours yesterday, 
earned $85.56. Part-time last week netted $103.70.” 
ROY NELSON, No. Carolina « "I am doing real well with 
the Upholstery Deterger. I grossed $204 in four days 
last week and have plenty more work. Everyone is very 
well satisfied.” 

BOB GREENBERG, California e "First month I made over 
$800; now 80°; to 90°; are old customers." 

EMMET FREMONT, Colorado e "It's amazing what the Wall 
Deterger will do, I'm more than satisfied." 


SEND FOR THE FACTS TODAY 


VON SCHRADER MFG. CO. 
9211 “A” Place, Racine, Wis. 53403 
Please rush information about your 
TR cdita DETERGER(S) 
(Write in name of deterger (s) 
and how I can start my own profitable business, 


Name 


Address 
_ ——— À ————Ó 
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With 10-inch wheels and oil- 
damped springing front and rear, 
the Broncco gives a comfortable 
ride. The seating position is the 
same as on a full-size bike and 
calls for no excessive knee-bend- 
ing. Engine puts out five hp. 


Collapsible 
Motorbike Fits 
in Car Trunk 


E ver been on a trip with your car and 
wanted to go off on trails where your au- 
tomobile couldn’t take you? Now there’s 
an answer. It’s a motorbike you can take 
with you. Powered by a 50cc Garelli en- 
gine, the Broncco is a new breed of cycle— 
a cross between a “real” motorcycle and 
the mini-bike. Actually, it’s a miniature 
big cycle, complete with many features 
that you usually find only on the more 
expensive models. 


Among the deluxe items are generator 
lights (front and rear), horn, kill button, 
spring-load assists on both clutch and 
front-brake levers, chain guard, folding 
pegs, large toolbox (with tools), cable- 
operated rear brake (controlled by the left 
foot), upswept exhaust pipe, and speed- 
ometer. All of this is included in the $300 
price. The U.S. importer is ESI of Corn- 
wells Heights, Pa. 

Fuel economy is about 120 miles per 
gallon. Its engine puts out five hp. at 6,500 
r.p.m. Тор speed is around 45. 

By removing four screws and taking off 
the handlebars, the entire cycle can be 
stowed in even a compact car’s trunk. If 
you've got the space to spare, this little 
machine can be great to take along on a 
weekend outing or vacation trip to add 
to your fun.—T'ed Robinson. 
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OVER 100,000 MEN САМ TELL YOU: 


“NTS HOME- 


TRAINING 


arn a new technical skill with NTS 
roject-Method home training. Over 
90,000 men have done it. You can too! 

The NTS Project-Method makes learning 
st and exciting...with easy-to-understand 
ssons, and by working on equipment, sent 
no extra cost. All it takes is a few hours 


RENE TIEREN 


a wank, This arsfestiandf NTS rating 


pays off in bigger opportunities, bigger 
income...in a new, interesting job or in 
your own business. 

Choose a new career from these wide- 
open fields below. We'll send all you need 
to get started. 

AIR CONDITIONING 


REFRIGERATION/HEATING 


[S offers new, up-to-date courses and kits, 
'signed to meet the challenges of today's 
panding technology. Integrated circuits, solid- 
ate components, and much more. You get all- 
W kits to build a 5" oscilloscope, transceiver, 
VM, a beautiful 25" color TV. With our new 
mputer course, you. receive the exclusive NTS 
ympu-Trainer®. All at no extra cost. Send for 
I| information on your opportunity as an elec- 
)jnics technician. Mail coupon now for FREE 
JLOR CATALOG. 

credited Members SEND FOR 
lona ssocia ion D FREE CATALOG 
fools, National Home & SAMPLE 

idy Council LESSON. 
ASSROOM TRAINING AT LOS ANGELES 


1 can take classroom training at Los Angeles in 
iny Southern California. NTS occupies a city block 
h over a million dollars in training facilities. Check VETERANS 
ipon for full information. 


GH SCHOOL AT HOME 

tional offers accredited high school programs. 
ce only the subjects you need. Study at your own 
ce. Everything included at one low tuition. Check 
1роп for full information and FREE catalog. 


| ا ا ار A‏ 

TIONAL Ces 
WORLD-WIDE TRAINING SINCE 1905 

4000 So. Figueroa Street, Los Angeles, Calif. 90037 


"e 


SCHOOLS + CITY STATE Т\Р 
о Check if interested in Veteran Training under new 6.1. Bill. 


NTS gives you fast, thorough training in a giant, 
growing industry. You can become expert in 
industrial cooling, commercial refrigeration...and 
household refrigerators, air conditioners, heating, 
freezers, even electrical appliances. You get 
essential equipment for field work—at no extra 
cost! Multitester, gas manifold, leak detector, 
tools and more. Send for complete facts in FREE 
COLOR CATALOG. 


NATIONAL & 


| 4000 5. Figueroa St., Los Angeles, California 90037 


Send me my free color catalog and sample les- [| 
son for the career-field checked below. No y 


obligation, No salesman will call. 
ELECTRONICS AIR CONDITIONING/ | 
ET Color TV Servicing REFRIGERATION/HEATING i 


[] Communications Г] Air Conditioning/ 
Refrigeration/Heating & a 
C) Industrial & Computer Electrical Appliances ё 


Electronics "PP 
gii O Air Conditioning/ 
[] HIGH SCHOOL Refrigeration/Heating f 
AT HOME 203.239 Servicing Course i 
l Name _ АСЕ i 
§ ^ooness : ў 


о Check if interested ONLY іп Classroom Training at Los Angeles. 


TLI 
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| 2 Art 
Lessons 


For Complete Details, Simply 


\ Î Write Your Мате and Address 
on Below and Mail Now 


i ш ; 
WSA Collect 


ET us prove you can learn to draw, paint — at 
home. in spare time! We'll send you free the 
valuable new booklet “Art for Pleasure and Profit,” 
and tell how you can receive from world-renowned 
Washington School of Art — two Art Lessons free! 
Then, if you wish, continue WSA’s new Course at 


| New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now make 
$16.50 AN HOUR in Busi- 5. 4 
ness once monopolized by / © Ж 
a few big companies | 
Special rubber stamps bring high * 
prices—cost only pennies to make £ 
on new, low-cost table top machine. €. s 
Take 27 cents worth of material, UM 
make perfect stamps, the kind businesses | 
and offices now buy by the dozen at 32.75 each. Мике up to 
$16.50 ап hour. Start in spare time in yourown home. hun 
machine on kitchen table using ordinary electrical outlet. 
Make any kind of stamp. We'll send you free information 
without obligation about this established, highly profitable 
business. We'll even help finance your start. For free 
information send name and address today on a postcard to: 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-BS, Chicago, 111, 60626 


remarkably low cost — and receive a professional 
artist’s сазе at no extra charge! 

With personal instruction, and lessons by 11 mas- 
ter artists. you can soon be creating art with pens, 
pencils, paint. You meet new friends. Unlimited 
opportunities— 370,000 American firms now buy art. 
Free-lance—or take a full-time job. Many of these 
jobs pay $150, $300, or more a week! 


Send for Your FREE Personal Copy 
of "Art for Pleasure and Profit’ 


Mail this ad with name, address — we'll send our 
new booklet, and reserve 2 Art Lessons FREE in 
your name! There is no obligation. Send today! 
WASHINGTON SCHOOL OF ART, Studio 14-007, 
Port Washington, L. 1., New York 11050. (Est. 1914.) 
Accredited Member NHSC. 


INTO 


V.T.1, training leads to success as technicians, field 
engineers, specialists in communications, gulded mis- 
siles, computers, radar, automation. Basic & advanced 
courses. Engineering Technology and Electronic Tech- 
понту curricula both available. Assoc. degree in 29 
mos. B.S. obtainable. G.I. approved, Start Feb., Sent. 
Dorms. campus, H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


ENGINE (=? 


mo ELECTRONICS 


ENGINE CLEANER 
and DEGREASER 
Just spray it on.. 


POM DEEP e no dle P E ee ЕНЕРУ ..Аре.... 
Address. 1 еа ааа е: ND us 


hose it off! 


GUNK LABORATORIES, INC, 
542% W BETH, CHICAGO, ILL. 60538 


I-N-V-E-N-T-0-R-S | 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—]ust like yourself—why not you? Inven- 
tions provide the magie spring-board to sudden riches. REMEMBER, 
eis a sell your invention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


PROFIT IN your spare TIME 


Crisp Bacon 
in 90 Seconds 


Pa] 
" 
m 


¥: SMALL ENGINE REPAIR PAYS BIG ! 
: Outboard * Powermower * Chain Saw * Tracter 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-fe- 
learn Home Study Course qualifies you as exe 


pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 2-б, 472 Market St., Newark, N.J. 07105 


DON'T QUIT SMOKING 


before giving my pipe — 
a 30 Day Trial с a 


New principle that contradicts every _ 
idea you've ever had about pipe smok- ' . 4. 
ing. I guarantee it to smoke cool and . 2 
mild hour after hour, day after day, 
without rest, without bite, bitterness 
or sludge. To prove it, I'll let you try ч 
а new Carey Pipe. Send your @ g” P 
nameand address today formy WS Au d 
free complete trial offer. Write: ^" Lo 

E. A. CAREY, 1920 Sunnyside Ave., Dept. 281-8 Chicago40 


with INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
“piping hot" TV dinner (frozen) in 342 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- INTERNATIONAL 
top designed. Works on ы ү r эр, 

115 vac house circuit. АБДИ РР 


Write for folder. $595.00 cmvsTAL MFG. co, INC. 
*Times are approximate. 


10 NO LEE è OKLA CITY. OKLA 73102 
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AUDEL 


SKILL-BUILDING 


PRACTICAL 


GUIDES 


LEARN MORE — 


EARN 


| Electric 
Motors | 


covers hookups, control, 
maintenance and trou- 
ble shooting of all types 
2f motors, Completely 


illus, 432 pages. $5.95 
Circle No. 27 in Coupon 


Diesel Engine 


MORE ! 


| Truck and 
Tractor биде 


A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation, 


illus. 1366 pages. $6.95 
Circle No. 5 in Coupon 


Sheet Metal 


zomplete practical guide 
0 modern Diesel en- 
zines. Explains princi- 
ples & how to maintain 
& oper. Illus. 544 p. $6.95 


Circle No. 9 in Coupon 


Masons ad 


Builders Guides 
4 practical volumes for 
bricklayers, masons, 
cement workers, plas- 
terers, 2000 illus. 1488 
pages. 4-Vol. Set $14.95 


Circle No. 26 in Coupon 


Blueprint Reading 
For mechanics & con- 
struction men. Step-by 
step explanation how to 
read all types of prints, 
416 pages. $9.25 


Circle No. 25 in Coupon 


Outboard Motor 


& Boating Guide 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation. Up-to-date. 
Illus. 446 pages. $4.95 


Circle No. 49in Coupon 


Millwrights & 


Mechanics Guide 


Practical information on 
plant installation; oper- 


Pattern Layouts 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p.$11.95 


Circle No. 29 in Coupon 


Plumbers and 
Pipefitters Guides 
3 vols. of ready reference 
for plumbers, pipe & gas 
fitters, sheet metal work- 
ers. 540 illustrations, 960 
pages. 3-Vol. Set $12.50 


Circle No. 6 in Coupon 


Welders Guide 
Practical guide to theory ; 
operation; maintenance 
all types— electric, оху- 
acetylene & Thermit. 
626 pages. $5.50 


Circle No. 10in Coupon 


ELECTRIC LIBRARY 


A complete 10-volume 
electrical encyclopedia. 
Covers basic principles & 
applications of applied 


MACHINISTS LIBRARY СЭ: & BUILDERS GUIDES 


Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines, Vol, 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $15.50 
Circle No. 12N in Coupon 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1— Tools, 
Steel Square, Joinery. Vol. 2— Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts. Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts. graphs and photos. 
1616 pages. 4-Vol. Set $16.95 
Circle No. 8 in Coupon 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts « Spark 
Plugs » Batteries « Tune-up » Distributors » Ignition Testing 
e Starters & Generators • Lighting • Tire Servicing « Brakes • 
Power Brakes « Front Suspension « Steering Systems « Wheel 
Alignment « Chassis, Springs & Shocks « Fuel Pumps « Car- 


buretors » 
& Rings « Crankshafts and Connecting Rods • Camshafts • 
Valves • Clutches » Automatic & Manual Transmissions « 
Drive Shafts & Universal Joints „ Rear Axle Assemblies— 
ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
ANY CAR! Hundreds of illus. 736 pages. 


ALL-NEW 


biggest value! 


HOME APPLIANCE 
SERVICING 


How to test, service, and re- 
pair all modern gas & electric 
appliances such as refriger- 
ators, washers, dryers, ranges, 
irons, hot water heaters. Gives 
up-to-date methods, wiring diagrams, а 
servicing data. Fully illustrated. 608 pages. $6.95 


Circle No. 2 in Coupon 


Foreign Auto 


Repair Manual 


Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus, 
592 pages. $5.95 


Circle No. 53in Coupon 


Cooling Systems « Lubricating Systems « Pistons 


$7.95 
Circle No. 1 in Coupon 


TV-RADIO LIBRARY 


| puvets Two vols. of practical and theo- 
. retical knowledge including 

basic electronics, basic radio 
and radio receiver repair. Com- 

| Piete from basics through tran- 
sistors. Covers entire subject of 

' television, both black & white 
and shor: from Жы thru testing & repair. Illus- 
trated. 960 pages. 2-Vol, Set $10.95 


Circle No. 3 in Coupon 


Mathematics 


for Mechanics 


А complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. 111, 704 pgs. $5.50 


Circle No. 11 in Coupon 


Auto Engine | 
Tune-up 


Complete tune-up proce- 
dures for all types of auto 
engines. Full adjustment 
data for carburetors, 
ignition, valves, etc. For 
mechanics & owners. 
Illus. 416 pages. $5.95 


Circle No. 58 in Coupon 


` Practical 
Electricity 


Get your start in the elec- 
trical industry with this 
complete handbook of 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $6.95 


Circle No. 4 in Coupon 


Home Refrigeration 
& Air Conditioning 


Complete information on 
installing, servicing, and 


repairing all types of | 


home and auto air condi- 
tioners and gas & elec- 
tric refrigerators. 11105. 
576 pages. $6.95 
Circle No.14A in Coupon 


MAIL THIS NO-RISK COUPON TODAY! 


Audel Guides you order, or you may return them 
within 10 days and get your money back. 


lH RI LL ——————á— Á—M— €— ————————— — 


PLEASE PRINT 


Г] I have bought 
Audel books before 


Address 


THEODORE AUDEL & CO. 
division of HOWARD W. SAMS А CO. INC. 
Indianapolis + New York 


ation and maintenance electricity, Answers à THEODORE AUDEL & CO,—Self Improvement Publishers Since 1879 — 
data for foremen & work- nw of prems E 4300 W. 62nd Street, Indianapolis, Indiana 46268 9.29 1 2 3 4 
i" p dani n $7.95 2 pelli et $ 9.00 - Please mail me books circled at right. Enclosed is down payment of $$. (. — 1 ($3 Ew 5 6 8 9 
Circle No. 42in Coupon CircleNo.15AinCoupon  g payment for purchase amounting to less than $9; 1/5 of total if purchase price is over $91.1 
g agree to pay balance, including shipping costs, within 30 days. If | am not completely satisfied 1 IN MA 
— g with my Audel Guides | may return them for refund. 10 1 N l 
, E SAVE SHIPPING COSTS—Send full payment with order! 15А 25 26 27 
MONEY BACK GUARANTEE - O Check here if you enclose full payment with order (plus sales tax, if any). We pay postage 
You must be COMPLETELY satisfied with the g charges. You have same return privilege. 29 42 49 53 
| 
| 
a 
i 
[| 
п 


» 


City State Zip 


о —————————————ÀÁ € 
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1969 


ALLIED 


CATALOG 
SAVE ON: 


* Electronic & Hob 

. К pato Hi-Fi на 
ape Recorders, Та 

* CB 2-Way Radios ш 

* Walkie. -Talkies 

* FM-AM & AM Radios 

| * Shortwave Receivers 

* Portable Ty 

* Phonographs 
* Amateur Gear 

* Intercoms & PA 

* Automotive Electronics 
* Test Instruments 

TY Antennas & Tubes 

* Power Tools, Hardware 
* Tubes, Transistors 


Shop by mail and save 

at Allied, world's largest 
electronics headquarters. 
Hundreds of money-saving 
values. NO MONEY DOWM. 
Up to 2 years to pay! 


MAIL COUPON BELOW 


S з à «з B P» à OG # * © 5 Ó т * = — o» X | е Parts, B * 
* ALLIED RADIO, Dept. 089 atteries, Books ff 
* P.O. Box 4398, Chicago, Ill. 60680 (Please Print) s 
" * 
* NAME 4 
е First Middle Last , 
e ADDRESS - м 
м з 
* CITY è 
e STATE ZIP ч 
e ` а 
Ф b 


PER TM ee ee ee en ae ee СУ 


eem ت — کج ہے‎ in 5 - сш — шшш ت‎ 


ЕВЕЕ FISHING 


170 PAGES 
OVER 5,000 
FISHING ITEMS 
Hard to find Fishing 
Specialties and Kits 
Write Today. Include Zip. 
NETCRAFT CO. 
Dept. 42 
Toledo, Ohio 43613 


FIND BURIED TREASURE ! 


Find buried gold, silver, coins, 
war relics with new sensitive 
detector. Works for days on a 


a MA 
иш; hing 


$ TAN common 60€ 9-V battery. Fully 
7 transistorized. 1969 model. 

Ideal for beach combing, treas- 
Plus $1.00 Shipping ure and coin hunting, pros- 


pecting for gold. So sensitive 
it will detect a single coin 
or gold nugget. NOT A KIT. 
Complete, ready to oper- 
ate. Nothing else to buy. 
Gives loud, clear signal, 
when metal is detected. 
Sensitive earphone in- 
cluded fortreasure 
hunting in se- 
crecy. Weighs 

2 pounds. 


10-DAY MONEY 
BACK GUARANTEE 


SEND ONLY $3.00. 


Pay $14.88 plus post- 
age and C.O.D. when 
delivered, or send ^ 
$18.88 for postpaid ship- “ 


р 


ment to 3 


TREASURE ENTERPRISES м 


Dept. K55, Box 10947, Houston, Texas 77018 
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Improved 


NEWE Scope- Shot. 
SCOPE-SHOT COMPLETE WITH 50 | World's Finest Precision 


DISINTEGRATING PELLETS | SLINGSHOT _- " 


They crack like o rifle 5] 


when they hit—leave 
mark — puf of smoke! 


Big Bag of : 
A z 
250 EXTRA Мм. “58 > | | 9120 
98. P. P. | rubber slings. ‚Р. 
‘ Beautifully polished : Ord 
-i cast aluminum stock. V Vrger 


Pistol grip. So powerful it kills: | 
small game. Fits pocket perfectly! d 
Guaranteed. FREE shooting manual. >%. ' 
EXTRA RUBBER SLINGS, 4 pairs 51.00 p. p. Leather Pouch 
& Sling assembly only 40е p.p. Order HOW from: 


GENERAL SPORTS 


4184-P2 Apple Street, Cincinnati, Ohio 45223 


1 HOME-IMPORT 
A BUSINESS-Make Big Profits 


New Drop ship Plan offers you 
. first day profits! Deal direct 
' with overseas sources at prices 
shown. Dazzling bargains with 
„по investment. Full or spare time, 
Write for FREE BOOK today to.. 


MELLINGER, Dept. C2242. 1554 S. Sepulveda, Los Angeles, Ca 90025 


BUSINESS OF YOUR OWN 
REPAIR HYDRAULIC JACKS 


Earn wie you learn at home, Millions of jacks іп gas and auto service | 
stations. trung firms, body shops, riggers, factories and farms need 
servicing PC most of which you can learn to repair. ve show you 
HO. Start spare time in your basement or garage. Big opportunity for 
mechanics. ACT NOW! Write for folder PS-2 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


G.P.0.BOX 3 € STATEN ISLAND, N.Y. 10314 


ТЩ 


Calendar #73 


a, + 


one Watch $2.44 К. Y: 


$954 


BE LANDSCAPE CONTRACTOR 


LEARN MODERN LANDSCAPING for exciting hobby 


or profit. Thousands of spare or full time money 
making opportunities. Start a profitable 
business — we show you how. Study and 
earn your certificate at home. 
Write today for Free Book. 
LIFETIME CAREER scans 
Dept. A-623 

2251 Barry Ave. 

Los Angeles, Cal. 0001 


BE А CAMERA 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now Y OU can learn to repair cameros 
. at home, in your spare time! Free booklet tells 

` A how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member / 
| Dept. PT , Englewood, Colorado 80110 | 


Simple, sensible, Red-i-Kut shop tested plans. Build for Ё 
yourself ог sell at a good profit. SAVE 100's $88. Narrow $ 
waist АЛ” tall models *'Spirit of the Century'' and new :# 
''&pirit of Peace'' with amazing console base or stately 
straight side *'*Spirit of America'', '*HOW-TO'' Photo- 
pack Plans with LIFE HAM PATTERNS tell all—plus 
CLOCK BUYER'S GUIDE, Jet age heavy brass weight. 
(Kuempel original) Wesiminster. Tube- hell chime move- Ё 
ments, gorgeous  bronze-silver MOVING MOON | dials. Ê 
LYRE penduiums, lines, solid 44" kiln dried mahogany, И 
walnut or cherry Jiffy Joint Kwik-Bilt case kits, $1.00 euch Я 
plan. Rush £3.50 all three plus Free Bonus **Petite Grand- ЖЕЕ: 
mother" plan. as folks have for over 50 years, d 


Complete oniy $3.98 
Telescope Lens Kit postpaid 


Conauer Space, Explore the Universe, Planets, Moon craters, New Sluars 

etc, Complete Lens Kit consists of SU inch focal length ground and polished 

objective lens, eyepiece lenses for HY POWER, 100 POWER, I) POWER. 

aml POWER, 250 POWER, 300 POWER, and all necessary lens fittings. 

Easy to аке from Ample step by step instructions. (Tripod ami mount 
2sPoinehlpiied,. Xp ЕН Tere ЫЫ 


BUSSE SALES CO., Hartford, Conn. 06101, Dept. PS-36 


With Royalcote Living Wall, you just plug in 
the brackets and it's instant shelves— wherever 
you want them. Masonite's Living Wall is just 
like Royalcote: handsome 4 x 8-foot hardboard 
panels in Teak, Sable Walnut or Honeytone 
Cherry. The difference is in the grooves. That’s 
where we've hidden the tiny slots that take the 
brackets. We've got the brackets, even picture 
hooks. 

We've also got the shelves. Reinforced hollow 
core shelves for lightness and strength, or solid 
wood shelves in contemporary or traditional 
styling; both factory prefinished in walnut. 
Stains and fingermarks wipe off with a damp 
cloth. Panels, brackets, hooks, shelves: the whole 
works is available through your lumber dealer. 
He's in the Yellow Pages. Or use the coupon. 
Just don’t shelve the idea. 


Masonite and Royalcote are registered 
trademarks of Masonite Corporation 
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Concealed slots 
support shelf 
brackets and 
picture hooks. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
A 


MASONITE CORPORATION Dept. PS-2 
Box 777, Chicago, Illinois 60690 


Please send me your booklets on Living 
Wall and Masonite Shelves. 


77:7: НИНЕ ee 
Роос с Гог. эсс Sá 


City County 
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AMERICAN MACHINE & TOOL CO., Dept. Р$78, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $....... 
or $3 deposit each item enclosed, balance C.0.D. O | MUST BE FULLY 


SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND, 
No questions asked. 


O 8" Power Saw at $14.95 
Ci Standard Rip Fence at $3.50 
Г Long Rip Fence at $4.50 
Г] Lathe at $9.85 
Г! Face Plate at $2.50 
O Turning Chisels at $4.95 


[^ Belt Sander at $14.55 
Lj Disc sander attach. at 
$7.95 
C Mitre Gauge for sander 
at $1.95 
C! Jointer Planer at $19.95 
Г] Drill Press at 529.95 


С.Е. Motor (> $18.80 (with other item) 0 $24.85 (purchased separately) 
NAME 
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DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct... Save store profits. 
Ў ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
is what the editors say: 
“A good bit of sound 
—imaginative—engi- 
_ neering.” Popular 
> Science; "(saw) boasts 
many features of big- 
zer brothers." Popular 
echanics; “Amazingly 
versatile." Workbench; 
"Highly substantial con- 


UNCONDITIONAL 


10-DAY Moser 


BACK 


GUARANTEE 


You must be fully satis- 
fied. If not, return in 10 
days, freight collect. 


Money promptly 
refunded 
in full. 


any angle, 


» s EB s EN E в 


E. DOES WORK OF $75 BENCH SAW as jc 
^* model cabinet rir y: 07У (8300 floor 

'  Ritres, cuts co dancin tS: tips, 

makes Coves and moulding E°" ш 
fob. factory, Wt, 2 
16, Includes completely 

steel в” saw si ssembled cast iron and 


. .« less blade, RIP FENCE "f aen tale 


чай o men, a r 
* "d TABL | 
Locks securely at any ап = STAYS LEVEL 


Scale, Pat 
| P UE 
struction, sturdy enough for production line use.” ШЕ removes to ta | power. Takes « alignment at 
Industrial Woodworking. And Workbench awarded gauge assembly, Ground pd sr: heads, cutters, etc. (not incl he Saw insert 
these tools their coveted “Work Tested” Seal. tds available at factory prices. RIP Hs ed steel Басе, "Compo" атаи m, 
OVER A MILLION USERS confirm their precision, е ‚ Size (for bench saw) 50; larger us d desired for easier work E Acces- 
versatility and rugged performance. CANT BASE PLANS Use ac sess эм cabinet base, as 10) $4 Ep ent 
Ж 10-YEAR FULL SERVICE GUARANTEE . . . Any Work of flan; ^.^ easily and inexpensive] nt ench saw as received (inset ph 
part or parts of any AMCO power tool (except 4” p LT models costing $300 REE} la 0 floor model (as Shown) gua юш, 
motor) which may become inoperative for any work su a and 3-4 h rs. Use your AMCO ans . . . all you'll need are 4 sh de 
reason within ten years after the purchase date ce, 33" height, tool Storage co Saw for cutting. Plans provide 27” " 
will be repaired or replaced by the factory without mpartment, X 24 
cost to the purchaser. Your only cost: for postage. TO-YEAR FULL SERVICE GUARANTEE* 
; FULL 22” YOINTER-PIONER = 07 
| | a, 47/8 | Pp “© = 
p" SWING js H "a ? ir LONG, E— m En -—— = 
3-FOOT 17211. 2 dy жб | 
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Optional faceplate for turning bowls, 0 $085 t wt. 14 105. 
P ys, lamp bases, rosettes, etc. $2.00. . $4.95 add'l. 

Ways ™ get of 3 high speed turning пин precision and speed. 

DOES THE WORK OF $4 ‘+ iron with tubular steel а ва 1 

Turns Wood, Leah assembly, lever ас" 
thrust cup CELE, or 


| 2.speed pulley. à 
аг FULL SERVICE GUARANTEE 


p.h. factory 


C e 
SANDER 


f.o.b. factory. wt. 15 105. 


i hment incl. disc Sul | 
$ 9 5 үне Sande t table (tilts 0-45°): $7.95 add'l 


talented belt 


4 Mitre gauge: 
2 $1.95 add'l. 


E a à; 
4 ae y^ 


world's most 
e n Nd, TUM 36" sanding belt, V-pulley 


i inc wes from horizontal 10 
i i- ce drive spindle. Changes | 
drive, ТЕПЕ in secs. Uses Уз hp or larger к 
vertica >f 40-YEAR FULL SERVICE GUARANTEE 


BRAND NEW & MOTOR 


32 


DEVELOPING 51 4° 
FULL 1 HP... 


POPULAR SCIENCE 


5 19 ibs. "MM in recision groun 
(ab lait a shown. А. рй and steel. 


. Professional power planing 


accurate joints, rabbetts, 
bevels for windows, doors, drawers, Square tapere 


32" 


apis, DRILL PRESS 


All cast iron and steel 


f.o.h. factory $2095 


Wt. 30 Ihs. 
Jacob's ch uck incl. 


12" сар 


! and ый n 
: кя ‘sion unit with | f 
: ustrial quality precision ШЕ towers. Depth 0 
much more. Inoue many extras. Mad ot а table drilling, 


Р.0.В. FOR ANY OF ABOVE MACHINES. МТ, 17 LBS. 
FACTORY PURCHASED SEPARATELY, $24.85 


Gast your ballot for a successful future! 


Es 


B 
ACCOUNTING 
Accounting (U.S.A.) 


Accounting (Canadian) 

Accounting for Business 
Programmers 

Accounting for 
Management Decisions 

Auditing 

Business Law (U.S.A.) 

Cost Accounting 

CPA Review (U.S.A.) 

General Accounting 

Income Tax (U.S.A.) 

Industrial Accounting 

Junior Accounting 

Office Accounting 

Practical Accounting 

Public Accounting 

Small Business 
Accounting (U.S.A.) 

Starting and Managing à 
Small Bookkeeping 
Service (U.S.A.) 

ARCHITECTURE 

AND BUILDING 

Architectural Drawing 
and Designing 

Architecture 

Building Contractor 

Building Estimator 

Building Inspector 

Building Maintenance 

Carpenter-Builder 

Carpentry and Millwork 

Fundamentals of 
Urban Planning 

House Planning and 
Interior Design 

Mason 

Painting Contractor 

Reading Arch. Blueprints 

Review in Architectural 
Design and Practice 

Review of Mechanical 
Systems in Buildings 

ART 

Amateur Artist 

Commercial Art 

Commercial Cartooning 

Illustrating with Options: 

— Magazine 

— Advertising Layout and 
Illustration 

Interior Decorating 

Oil Painting for Pleasure 

Show Card and 
Sign Production 

Show Card Writing 

Sign Painting and Design'g 

Sketching and Painting 


Approved f for veterans 
under the G.I. Bill. 


Accredited member, 


National Home Study Council. 
Convenient payment plan. 


Special Canadian courses 
in French and English. 


Special rates to members 
of the U.S. Armed Forces. 


AUTOMOTIVE 


| Automatic Transmission 


Specialist 
Automobile Body 

Rebuilding & Refinishing 
Automobile Elec. Tech'n 
Automobile Engine Tune-Up 
Automobile Mechanic 
Automobile Technician 
Diesel-Gas Motor Vehicle 

Engines 
BUSINESS 
Advertising 
Business Administration 
Business Practice (Cond.) 
Canadian Business Course 
Condensed Marketing 
Direct Mail and Mail 

Order Advertising 
Industrial Psychology 
Inventory Control 
Mag. & News'p'r Adv. 


Managing a Retail Business | 


Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Executive Mgmt. 
Office Automation 

Office Management 
Production Management 
Purchasing Agent 


Retail & Local Advertising _ 


Retail Bus. Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 
Analysis 
BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 
Sales Management 
BUSINESS: 
SUPERVISION 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 


| Management, 


. Salesmanship and Sales 

Modern Woman as a 
Supervisor 

Personality Development 

Personnel-Labor Relations 
(U.5.A.) 


Supervision 
CHEMICAL 
Chemical Engineering 
Analytical Chemistry 
Chemical Engineering 
Unit Operations 


Clip coupon here... take your first step to real success! 


INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. N2570B, Scranton, Penna. 18515 


(In Hawaii: P.O. Box 418, Honolulu. Canadian residents mail to Scranton address—further service handled by ICS Canadian Ltd.) 


Chemical Laboratory Tech'n 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 
Analysis 
CIVIL 
ENGINEERING 
Civil Engineering 
Construction Eng'r'g Tech. 
Highway Engineering Tech. 
Principles of Surveying 
Reading Highway Bl'pts 
Reading Structural BI'pts 
Sanitary Engineering Tech. 


| Sewage Plant Operator 


Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 
COLLEGE 
COURSES 

American History 
Calculus Economics 


COMPUTERS 
COBOL Programming 
Fortran Programming for 
Engineers 
Programming for Digital 
Computers |. 
Programming the IBM 
1401 Computer 
Programming the IBM 
System, 350 Computer, 
Introduction 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Electrical Eng'r'g Drafting 
Electronic Drafting 
Introductory Mech. Drafting 
Mechanical Drafting 
Pressure-Vessel and Tank 
Print Reading 
Sheet Metal Layout for 
Air Conditioning 
Structural Drafting 


ELECTRICAL 
Electrical Engineering 

— Electronics Option 

— Power Option 

Electrical Appliance Serv'g 
Electrical Appliance Serv'g 


with Equipment Training | 


Electrical Contractor 
Electrical Eng'r'g Tech. 
Electrical Home Maint. 


You get the widest choice from ICS 
—oldest, largest home study school. 
Check the list. (Also available, pro- 
grams tailored to your special 
needs.) You receive individual in- 
struction, plus success-proved facts 


Electrical Home Maint. 

with Equipment Training 
Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Power-Line Design & Const. 
Power Plant Operator 
—Hydro Option 
— Steam Option 
Practical Electrician 
Practical Electrician with 

Equipment Training 
Practical Lineman 
Reading Electrical Bf pts 
ENGINEERING 
(Refresher Courses 
for Graduate 
Engineers) 
Chemical Civil 
Industrial Mechanical 
Sanitary Structural 
ENGLISH AND 
BETTER WRITING 
Better Business Writing 
English for Spanish (U.S.A.) 
Free Lance Writing for 

Fun and Profit 


Electrical 


Introductory Tech. Writing | 


Modern Letter Writing 

Practical English 

Short Story Writing 

HIGH SCHOOL 

High School Business 

High School (Canadian) 

High School General 

High School Mathematics 

High School Secretarial 

High School Vocational 

High School College 
Preparatory — Arts 

High School College Prep. 
—Eng'r'g and Science 

Preparatory Course for 
High School Equiv. Test 

MACHINE SHOP 

PRACTICE 

Drill Operator 

Foundry Practice 


| Industrial Metallurgy 


Lathe Operator 
Machine Shop Inspection 
Machine Shop Practice 
Metallurgical Eng'r'g Tech. 
Milling Machine Operator 
Multicratt Maint. Mech. 
Practical Millwrighting 
Reading Shop Prints 
Rigging 

Tool Engineering Tech. 
Tool Grinder 


Tool Making 


and theory you can apply immedi- 
ately. Mastery of subject is assured. 
No skimping. You earn your diploma. 

Why mark time when you can 
mark the coupon and get a fast, sure 
fix on your best course to success. 


Turret Lathe Operator 
Welding Engineering Tech. 
Welding Process 
MATHEMATICS 
Advanced Mathematics 
Math and Mechanics for 
Engineering Technicians 
Math and Physics for 
Engineering Technicians 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 
Plant Mechanic 
Hydraulic & Pneu. Power 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 
Safety Engineering Tech. 
Tool Design 
Vibration Analysis 
and Control 
PETROLEUM 
Natural Gas Production 
and Transmission 
Dil Field Technology 
Petroleum Production 
Petroleum Production 
Engineering Technology 
Petroleum Refinery Oper. 
Pipeline Engineering Tech. 
PLASTICS 


| Design of Plastic Products 


Plastics Technician 


PLUMBING, 
HEATING AND AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Maint. 
Domestic Heating with 
Gas and Oil 
Domestic Refrigeration 
Heating 
Heating & Air Conditioning 
with Drawing 
Industrial Air Conditioning 
Industrial Heating 
Pipe Fitting Plumbing 


| Plumbing and Heating 


Plumbing & Heating Est. 
Practical Plumbing 
Refrigeration 
Refrigeration and 

Air Conditioning 
PULP AND PAPER 
Paper Machine Operator 
Paper Making Pulp Mak'g 
Pulp & Paper Eng'r'g Tech. 


SECRETARIAL 
Clerk-Typist Commercial 
Secretary, Engineering 
Secretary, Legal 

Secretary, Medical 
Secretary, Professional 
Shorthand ^ Stenographic 
Typewriting 

ST EAM AND 
DIESEL POWER 
Boiler Inspector 

Industrial Building Eng'r 
Power Plant Engineering 


| Stationary Diesel Engines 


Stationary Fireman 
Stationary Steam Eng'r'g 
TEXTILES 

Carding 

Carding and Spinning 


| Dyeing and Finishing 


Loom Fixing Spinning 
Textile Designing 

Textile Mill Supervision 
Textile Technology 
Warping and Weaving 
TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 

Traffic Management 


TV-RADIO- 
ELECTRONICS 
Color Television Principles 
and Servicing 
Electronics Instrumentation 
and Servo Fundamentals 
Electronics Technician 
First Class Radio- 
telephone License 
Fundamentals of Electronic 
Computers 
General Electronics 
General Electronics with 
Equipment Training 
HI-FI Stereo and Sound 
System Servicing 
Industrial Electronics Tech. 
Numerical Control 
Electronics and Maint. 
Practical Telephony 
Principles of Semiconductor 
Radio & TV Servicing 
Radio & TV Servicing 
with Equipment Training 
Second Class Radio- 
telephone License 


| Sound Systems Specialist 


TV Servicing and Repair 
Telephony, Electronics, & 
Radio Communications 


ICS, Scranton, Penna. 18515 


I'm interested in a program of independent study. Send me your free 3-booklet Success Kit: 
(1) “How to Succeed," 30 pages of valuable job tips, 
(2) Sample self-instruction text, (3) Catalog for subject indicated. 


City 
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Sil P0 
Working Hours—_A.M. to 


Employed by 


(Print name of course. See list.) 


FEBRUARY 1969 
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Live Better Electronically With 


LAFAYETTE 


RADIO ELECTRONICS 


Now OFF PRESS 
BETTER THAN EVER 


Over 500 Pages 


Stereo Hi-Fi e Citizens 
Band ® Ham Gear e Tape 
Recorders e Test Equip- 
ment e TV and Radio Tubes 
and Parts e Cameras e 
Auto Accessories e Musical 
Instruments e Toois e Books 


Festurtus Everything in Electronics for 
e HOME e INDUSTRY ө LABORATORY 
from the "World's Hi-Fi & Electronics Center" 
LAFAYETTE Radio ELECTRONICS 
Dept. 13029 Р.О. Box 10 
Syosset, L.l., N.Y. 11791 


i Send me the FREE 1969 | catalog 690. 13029 ! 
t d 
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STAPLE 
GUN 


Uses staple 


| 
| 
| 
| 
| Sizes ion ر ا‎ A" fo 
| 
| 
| 
| 
| 
| 


to 9/16", 
including 
CEILTILE 


a HANDY 
CHECKLIST 

OF HOUSEHOLD 
FASTENING USES 


Install ceiling tile 

Apply insulation 

Fasten weatherstripping 
Reupholster chairs 

Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 
Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
. CHEAPER . 


At Hardware, Lumber and Building Supply, Stationery 
and other retail outlets 


| ARROW FASTENER COMPANY, INC., Saddle Brook, N. J. 07663 | 


"decur cid ol a i li lil le ا‎ 


36 | POPULAR SCIENCE 


$5 


| © Apply polyethylene vapor 

barriers 

| « Make window boxes 

| e Trim kitchen shelves 
LI 


Line closets 
Fasten burlap around tree 
trunks 
e Cover valances 
e Hang drapes 
e Affix wall decorations 
e Install plastic wall brick 


FASTER .. BETTER. 


LASER PISTOL, 


wo TH $50 
VITISTOF 
hunting С CROSSBOW | 


KILLS DEER. BEAR, Ele. —— oa —À 
RABBITS. SQUIRRELS, : E. ! 
ALL SMALL GAME 
Litre tik S 


80 LB. THRUST ~ / 
Centuries old. crossbow — EN 


ferrilic \ shooting is now a fast, modern sport. Powerful 
аы and silent, A precision instrument, beautiful as it is 


accurate, Hunters knock down game at 200 ft. Two-way 
sights — open and peep — windage and elevation. Anyone can target- 
shoot right in ther own backyard. Harpoon fish with free line attachment, 
34° hardwood stock. 33° bow. Handsome den display. Possession is 
legal in all states...Money back if not completely satisfied, Target 
arrow 80¢ each. Hunting and fishing arrows $1.25. Send to: 


5 & К RESEARCH, Box K-20, San Gabriel, California 91778 


NEW-FREE NURSERY CATALOG! 


WRITE TODAY—over 400 varieties of Roses, 
Flowering and shade trees, Fruit trees dwarf and 
regular, Nut trees, Berry Plants, Vines, Evergreens, 
Bulbs and Perennials а! prices so low it is almost 
unbelievable 


VERNON BARNES NURSERY 
P. О. Box 250-PSM, McMinnville, Tenn. 37110 


e e BUILD THIS MINI- BIKE! | | 


Plans reveal step details! 


e BUILD А RACING KART! | 


frame for len thon 10! 


engines $15 up, 
new engines $30 
with FREE con- ^ a . 
fidential гүм and RUSH $2 for pia ans (indicate type) or 
a send 10¢ for brochure describing plans: 


order your plans 


PLANS, Box517 Dept. PS-20maha. Neb. ! 


ee * 


REPOWER with a 6 or V-8 H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
' TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


uoSIEHR MACHINE PRODUCTS CO. 


314 S.E., "eth St., Phone 276-3442, Pendleton, Oregon 97801 


OR HUM A TU 


to read, 
entire world this unusual, 
instrument. 
or no pay. 
resin and 
News of the W orld,’ 


musicians, MUSSEHL & 
Fort Atkinson, Wisconsin, 53538, 


$50,000/YEAR POSSIBLE! 
Become a Finance Broker 
Full or Part Time 


RMP & Co., P.O. Box 901 Desk 2D 


El Reno, Oklahoma 73036 


$1.00. How to Bı uil id. 
$1.00, You have seen it on TV, 


ыша кырыа тый 


IF YOU САМ SING, WHISTLE, 


you can play the Aan Saw. Мо notes 
no musical knowledge requir- 
ed. Since 1921 we have furnished the 
sweet-toned 
If you are 10 or 70, you play 
Musical Saw, soft hammer, bow, 
lessons mailed on 5 days’ trial. 
Write today for details and free copy of ‘‘Sawing 
icturing successful saw 
ESTPHAL,105 Fort St., 


PHASER PISTOL, 


now 


* build your own—SAFE, loads of fun. 


Roy Davis Laboratories, Dep 
118 West Adams St., 


OPE Җи c uper E HELIUM-NEON LASER, $4.95. SONIC 

: 1. SOUND PISTOL, $1.50. FLYING SAUC- 

| AER plans, $2.95. Add 25¢ each course 
" for postage. COMPLETE CATALOGUE 

OF PRIZE-WINNING SCIENCE Pens 10е. 


PSs, 
Paulin v Mb, ‘Florida 32202. 
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How to get rich 


How can you get rich some day? 
Make a hit record . . , a killing on 
the stock market . . . or invent a 
gadget like the hula hoop? 

For most of us, these are just 
dreams. But have you ever stopped 
to think that there is a way to get 
rich—possibly only one sure way? 
Most fortunes, as you know, are 
made by people who own their own 
business. 

Perhaps you've thought of start- 
ing a small business of your own 
... а franchised drive-in, or maybe 
a service business, Trouble is, you 
need $10,000 to $15,000 to get 
started and even then it's a gamble 
—with slim chance of ever making 
really big money. 

But there is one business which 
could make you rich—almost over- 
night. And the beauty of it is, you 
can start on a shoestring during your 
spare time, even while holding your 
regular job. 


Cash by Mail 


The business is Mail Order—and it's 
fabulous! Come up with a 'hot' new 
кет... and WHAM! | | 

It strikes like a bolt of Hgnining 

Suddenly, you are deluged with cash 
orders from all over the сонау "ean 
MORE MONEY than you could ever 
make in a lifetime! 

Like the Vermont dealer who ran one 
ad in Sports Afheld Magazine. His ad 
ulled 22,000 orders—over A HALF 
MILLION DOLLARS IN CASH! 

There is no other business where you 
can make a fortune so quickly! 
e А beginner from Newark, М.Ј, гап 
his first small ad in House Beautiful— 
offering an auto clothes rack. Business 
Week reported that his ad brought in 
$5,000 in orders. the end of his 
first year in Mail Order, he had grossed 
over $100,000! 
© Another beginner—a lawyer from the 
midwest, sold an idea by mail to fisher- 
men. Specialty Salesman Magazine re- 
veals, "he made $70,000 the first three 
months !'' 


Proof 


It's a fascinating business! Running 
ads in newspapers and magazines... 
mailing gift catalogs . . . getting cash 
orders in your daily mail—steady as 
clockwork. | 

There is no other business where you 
can start on a shoestring and pyramid 
your profits—without investing in mer- 
chandise! One husband and wife mail 
order team took in $40,000 selling one 
item. They obtained FREE ads in na- 
tional magazines . . . didn't invest a 
cent in merchandise, and even got the 
supplier to ship all orders for them! 

These exceptional cases are absolute 
can get rich in your 
Very rich. 


proof that jow : 
own Mail Order business. 


Even a U.S. Gov. Report stated: “A 
number of one-man Mail Order enter- 
prises make up to $50,000!" 

Pick up any magazine. Notice how 
the same mail order ads are repeated 
. . . month after month? That's con- 
crete proof! You know those ads 
wouldn't be repeated over and over 
again—anless they were bringing in big 
cash profits to their owners. 


The Secret 


The secret of getting rich in Mail Order 
lies in financial leverage, It's a little- 
known, almost secret method—using 
other people's capital to make money 
for you! 

You can get thousands of dollars 
worth of advertising in big national 
magazines—without investing your own 
money! And you don't have to write a 
single ad. Tested and proven ads are 
prepared for you by experts. Reinvest 
the protits from your first successful ad 
—to get more, larger ads, and the prof- 
its begin to snowball! It's like building 


a chain of stores . cach new store 
puts more money in your pocket. 
You mail out beautiful catalogs 


which offer hundreds of dollars worth 
of fine, quality gifts—yct you don't 


The thrill of receiving money in your 
mail is one you'll never fire of! 


invest one cent of your own money in 
merchandise! Your catalogs are printed 
with your name and address, so all 
orders come to you. Everything is 
"drop-shipped'' for you, and there's up 
to 100% mark-up! You pocket the 


cash profits immediately—even before 
the orders are shipped to your cus- 
tomers ! 


Repeat orders alone, just from mail- 


Rush Coupon for 


FREE BOOK! 


Montvale, New Jersey 07645 


Please rush complete details on your Mall Order Program. | 
understand everything is free and there is absolutely no obliga- 


| tion, | am over 71. 
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plus reprints of 
Mail Order 
orticles 


Mail Order Associates, Inc., Dept. 157 


=т= m 5 # m 


ing catalogs, could bring you a steady 
income for the rest of your life! 

. Yes, Mail Order is the fastest-grow- 
ing, most profitable business in Amer- 
ica! And now, with more people mov- 
ing to the suburbs . . . the population 
explosion . . . and the expanding teen- 
age market . . . we are on the verge 
of the BIGGEST BOOM in Mail Order 
history ! 

Now, with the help and backing of 
Mail Order Associates, Inc., of Mont- 
vale, N.J., you can follow the same 
proven steps to Mail Order success— 
using the 'secret' of financial leverage! 


Start Now 


We supply you with beautiful gift cata- 
logs our ou the year. All products 
are drop-shipped for you, with up to 
100% mark-up! You get free samples 
of top-selling mail order items, plus 
monthly trade reports on ‘hot’ new 
products . . . tested, successful ads are 
sent to you monthly. You get advertis- 
ing «directories, postal laws, complete 
courses, expert guidance — EVERY- 
THING you need to practically guaran- 
tee YOUR SUCCESS. Why? Because 
our business depends upon your suc- 
cess, It's mutually profitable ! 

recent feature article in Income 
Opportunities Magazine stated, "''Mail 
Order Associates Inc., offers the most 
comprehensive Mail Order program 
ever offered to beginners." They go on 
to say, "This could be the opportunity 
you've been looking for. A chance to 
get їп on the ground floor in a little 
known business which we believe is on 
the verge of a new boom." 


Free 


We are now accepting a limited num- 
ber of charter members in our new 
Mail Order Program. No previous ex- 


perience is required but you must be 
over 21. ; | 
If you are sincerely interested in 


starting a profitable business on your 
own if you can see the tremen- 
dous advantages which Mail Order of- 
fers . . . then ACT NOW! 

Mail the coupon today, or simply 
send your name and address on a post- 
card. No salesman will call. We will 


send you a free book—gift catalog, re- 
prints of feature articles, plus complete 
facts about our program. Write to: 
Mail Order Associates, Inc., Dept. 157 
Montvale, New Jersey 07645 
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BIG MONEY WAITING! 


Learn fo Repair — Rebuild 
Resell Typewriters— All Makes— 
in your spare time AT HOME! 


e МАКЕ $50—2 HRS. SPARE TIME 
e GET A HIGH-PAY, BIG-FUTURE JOB 
* ûr START YOUR OWN BUSINESS 


NEVER BEFORE could you get 
industry-approved training at home. 
Now you can qualify quickly in your 
spare time for this biz growth fleld. 
Desperate shortage of trained men. 
Thousands more needed at once, 
Earn whlle you learn with real type- 
writer, sub-assemblies, all profes- 
sional tools, and step-by-step illus- 
trated lessons prepared by industry 
experts for home study. Become a 
trained technician in six months, 


SEND NAME FOR FREE BOOK 


Send today for the FREE book that 
gives you vital government facta 
about the urgent need for trained 
typewriter repair men, the big pay, 
and the vast opportunities waiting. 
No obligation—no salesman will call. 


TYPEWRITER REPAIR SCHOOL 
Dept. 3111-029, Little Falls, N.J. 07424 
Licensed by State of New Jersey, Ac- 
credited Member, National Home 
Study Council, Official Training 
Center, Nat, Ojlice Machine Dealers" 
Assn. V.A. Aprred. 


FREE PROFESSIONAL 
TOOLS, TYPEWRITER 
SUPPLIED- WITH COURSE 


рад a Ss Au NN: SND, GRIP. eS, D Jeu О NN: Алай) e Н SY, SN ай 
| TYPEWRITER REPAIR SCHOOL, Dept. 3111-029, Little Falls. N. J. 07424 | 
| Please mail FREE book, postage prepaid, no obligation. No salesman is to call. | 
O Check here for V.A. Information | 
| S60 бешер р re | 
| NES 5 Р е Gab RERGURTSURRESTERVAAATEYEEEEARETERERIL EA M Eh GOES | 

State 

Г Шаа ORE TB co SERE ERREUR | 


BUILD CUSTOM CASES AT HOME FOR PROFIT. 
GET ORDERS BY MAIL! 


Ax) Here is a spare time or full time Home Business 
| so extensive that you will almost catch your 
— "M breath when you see it for the first time. Learn 
how you can make Custom Cases in your home 


to е а waiting rich market—to make yourself financially in- 


dependent for life. We supply materials, 

instructions, everything. No canvassing; f 

No house to house selling; No salesman- 
| ship needed: Send for the full story OF 
| this amazing opportunity. 


CUSTOM CASE SUPPLY CO. Pea [с 
Dept. С-702 65680 Б: 


_ 7630 Gloria Avenue, Van Nuys, Cal. 91406 


PLANER MOLDER SAW! 


EVERYTHING 4 
SENT 4 


FREE! 


em 


eL 


Now you can use this ONE yon em shop to turn rough lum- 


ber into moldings, trim, flooring, furniture... ALL popular pat- 

terns. RIP... PLANE... MOLD .. separately or al! at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost . . You I" own this power tool for only $30.00 down. 
end postcard today for complete facts. 


BELSAW POWER TOOLS, 929-F, Field Bldg., Kansas City, Mo. 64111 


LIVE- CAT CH NL. а — 


Write for е [ ИЛЗ 
атт 


E 
€ — 


CATALOG 


Trap without injury squirrels, chipmunks, rabbits, mink, pm rac- 
coons, stray animals, pests, etc. Sizes for every need. Also traps for 
fish, Sparrows, pigeons, crabs, turtles, quail, etc. Save 40% on low 
factory prices. Send no money, Free catalog and trapping secrets. 


TRAP FACTORY, Dept. M-45, Box 10880, Houston, Texas 77018 


T Print YourOwn ` 


Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, c ureh work, 
tags, greeting, sympathy, rayer cards, etc. 
Save money. Pays for itself in a short time. 


Own a Printing Business 


^ Good Profit. Raised printing like engraving 
too. Have home shop. We supply. everything. 
Direct from factory, only. Easily followed 
rules. Write now for free details, KELSEY 
PRESSES E-33 Meriden, Conn. 06450 


110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 


Fanbelt driven trom pickup or 
small gas engine. Operates saws, 
drills, pumps, freezers, WM. 
X1000 Watts—Needs по bat- 
tory. Reg, 390.50 Now 562.60. 
1500 Watts—6 or 12 volt ve- 
hicles Her. SHH. 311 Now $52.50. 
ооо Watte— 12 volt vehicles 
only Rey. $179.50 Now $95.50, 
ппагахичей, (heck 
rder 


| Virden Perma-B Bilt, Box 7066 PS, Amarillo, Tex. 79109 


BUILD THIS MINI- BIKE—YOURSELF 
AT TREMENDOUS SAVINGS! 

Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase—but costs 
much, much less. Simple, inexpensive con- 
struction allows you to assemble your mini- 
bike with ordinary hobby shop tools. NO 
WELDING NECESSARY. Illustrated plans, in- 
structions and suppliers parts oni $ 00 
Satisfaction Guaranteed. 2 


WESTATE Д eas 
C" Dept. 5-2, Box 9216, San Jose, Cal. 95117 


or Money 


iii e 


| HEARING AIDS 


75 OFF prices 


LARGEST SELECTION of tiny, all-in-the-ear, behind 
the ear, eyeglass and pocket models. 30 DAY FREE 
HOME TRIAL. No down payment. Money back guar- , 
antee. Easy terms. Order direct and save 6596. 
Write for our big free catalog TODAY. PRESTIGE, 
Dept. D- 35, Box 10947, Houston, Tex. 77018 


^" RUPTURE 
“мү DISAPPEAR 


EE Sam ne, Send for It Today 
FREE. Get this AREE TREATISE. You may never need wear your 
old russ again. For эзы: rupture. Accepted by Medicare. See 
this Pneumatic Invention, Positively costs vou поце, No oblica- 
tion. Do not wait. Just 500 Free Sample copies, Supply limited. 
Send for xours today. Hurry. come in or write to: Dept. 159H. 
PORTNOW—53 Delancey St New York, М. Y. 10002 
Famous Surgical Manufacturer Since 1898 


TREES FJ 


-i 5 yr., select trees; 8” - 16”. ЩЕ 


5 each: Scotch Pine, Norway T” E 


Spruce, White Pine, ‘Colorado 
Blue Spruce, Frazer Fir — 
No C.O.D. Postpaid at plant- 


ing time. Write for FREE COLOR CATALOG. 
Indiana, Pa. 15701 


MUSSER EL 
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BIG 


YACHT-SMART 


WINTER SAVINGS NOW 


TRAVEL CRAFT 


fits in every 


Sail Ri 
m ня ч кәй” һоте ог саг 
from FOR YOUR SPORT AND FAMILY FUN 


GENUINE Folbot RECREATION for just ONE and 
small investment, І the continuous 

burdens of complicated ‘big rig' operation. RECORD 
You GO CAREFREE anytime with COMPACT FISHING 
Folbot . . . rocky streams, lakes, marsh, 
surf & open sea. Superior non-sinkable de- 
Signs provide SAFEST low gravity center, 
balanced low & high seating, substantial con- 
Struction, protective decks & EXCLUSIVE 
swivel-back COMFORT. ALL within your reach. 
In handy Folbot YOU GLIDE smoother, faster 
& NOISELESS with paddles, oars, or sails and 
ride softly w. 1 to 10 HP. motors. Many 


$82 ^ 


styles & sizes from 1 to 4 seaters, FOLD- NEW 

ING or rigid PORTABLE come їп PREFAB 

KIT, or expertly FACTORY BUILT Fabulous 
Just a few Dollars start 16 foot 


YOU right away. From 


ONLY | 0 
,]9"" 
* for BASIC КІТ, 
А 16 feet long 


109 


Factory BUILT | 


ACTION САТА1ОС | 


= STARTLING 
FACTS&FIGURES 


Mail coupon or address 


a-— E e нышынын  — eee — —-—— X — ee eee 


to: FOLBOT CORP.PS269 
Charleston, S. C. 29405 


Name 


9 Address. 


City 


fre I 


BUILD 33% POWER TOOLS 


The knife for hunting, 


Guaranteed | > g fishing and all around use, 
ie Mirror polished, imported | Hm — 
10 Years! stainless steel blade honed to a ok METAL PARTS KITS AT LOW] SAVE 


razor's edge, Rugged. Opens quick- 
lIy--loeks into position. Blade will uot 
chase when in use, Press button in han- 


MP dle to elose, Safety finger guard. Sure- 
4 PA grip handle, Balanced for target throwing, 
id IF BROKEN WITHIN I0 YEARS WE 


WILL REPLACE AT NO CHARGE! Use 
30 days. Money back if not pleased. Only $1.98 


FACTORY DISCOUNT PRICES FOR:| $50 
e 10-IN. TILT/ARBOR SAW 
К PRESS- “LATHE | 
e] - a | 
e18-IN. BAND SAW |PLANS $400 

л | Full Size EACH 
e 6-IN. BELT SANDER | parte DEDUCTIBLE 
e SPINDLE SHAPER  L^9tterns 


Kits from $16.99 to $42.99, Satisfaction guar- 


plus $8.27 postaze and handling, ORDER Now! FREE ! n d. Built and sold for 22 vears. 50.0 
Midwest knife Co., 9043 S. Western Ave., Dept. ItC-21 16, CATALOG idque оода or Plans today! ? i 00 


‚шаш, ШОНЫ Жала ЫШ | GILLIOM MFG. CO. Dept. PS-2 $t. Charles, Mo. 63301 


U. S, Surplus high speed 


milling files going fast. ; 

NEW, in G.I. packs. Hardened steel, ЫЫ М E N $4 А 
for filing. milling, routine, drilling— 

any work in metal or wood. Use In 


ios ub rene еш ш-на, СРО ME PATENT SEARCHES IN U.S. PATENT OFFICE 


ra Db de most useful toala A Patent Development Engineering and Patent Sales Promotion 
IH J 9.00 to youl Send for Free Invention Certificate and Patent Information 


$ 9. 
7 001 Set GOTeI E to yout GEORGE SPECTOR Licensed Patent Engineer 


100°, GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! U. S. Patent Office Former Examiner, 3815 Woolworth Bldg, New York 


TEXAS SURPLUS CENTER, Lancaster. Texas; 5146 


Д Train for top jobs, top earnings, in PHOTOGRAPHY 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 


easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Farn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 58th year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY + 10 West 33 St., New York, N.Y. 10001, Dept. 5-2 
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SAVE TIME, WORK, MONEY 


New you can ''breeze thru" the toughest 


time. If you're a beginner mechanic you 
can tackle jobs you never dreamed you 
could handle. And if you're an expert, 
you'll save yourself hours of work... and 
save money, to boot! 


It's easy with the big brand-new edition 
of famous MOTOR's Manual. You get the 


structions, these experts show you how 
to ''polish-off'" repairs on American сага 
— 1963 thru 1969 — plus Volkswagen! 


NEW, REVISED Edition gives you 
everything you need to know to repair 2,300 
models. Over 1,000 double-size pages. 3,000 '"This- 
Is-How'' pictures. 365 "''Quick-Check' Charts, 


Fix Cars 


This famous manual lets you 
"breeze through" auto repair jobs 
—quickly, easily, right! 


car repair jobs — in DOUBLE-QUICK YES! FIX 


expert help of 300 Official Much more! 


Factory Shop Manuals —the i 
time and work-saving meth- FIX THESE 
ods developed by factory CARS 


engineers for their own mo- 
tor car lines — boiled down 
in one handy book. 


No guesswork! MOTOR's 
Manual starts you from 
"scratch — expert ‘‘know- 
how" guides your hands 
through every step of prac- 

M. Car. tically every job. With clear 
Mechanic jllustrations and 1-2-3 in- 


225.000 Service and Repair facts. Instructions 


and pictures so clear you CAN'T 
MILLION copies sold. Used by many schools, ga- 
rages, U. S. Armed Forces. 

SEND NO MONEY! Just mail coupon. Use me out 
Manual for 10 full days, free. If you don’t agree 
that it is the greatest time- and work-saver you've 
ever seen — return in 10 days, pay nothing. 


1,300 pics, how-to text on 
principles, design, upkeep 
of ALL engine & elec. 
works. Check box in coupon. 


ANO MONEY | 


MAIL COUPON NOW FOR 10-DAY FREE TRIAL 
(Attach to Postcard if More Convenient) 


MOTOR BOOK DEPT., Desk 922 
250 W. 55th St., New York, М. Ү. 10019 
Rush to me at once the book(s) | have checked below: 

MOTOR's New AUTO REPAIR MANUAL. If O.K., I will 
a remit $2 in 10 fays; $3 monthly for 2 months and a final 
payment of $1.95 (plus delivery charge and sales tax, if 
any) one month after that. Otherwise I will return the book 
postpaid in 10 days. 


Print N@M@.. 2s settee eee eee eee ва ® а а тю а а а а а «Аб» es 


AUddFeBE..4.55522235223555955552-»X*555À935 .* B8 5 5 B а — CARNE 
City & p 
Stat@..csces "n^n" паташ ш = 4 = ҥш ош о ш ш pos ape 

Also send me for 10 days' Free Trial MOTOR's New AUTO 
[ ] ENGINES & ELECTRICAL SYSTEMS. If O.K., I will remit 
ap plus delivery charge and sales tax, if any, in 10 days. 

therwise I will return book postpaid in 10 days. 

Check box and save shipping charge by enclosing WITH 

coupon entire payment of $9.95 for Auto Manual (or $8.95 
for Auto Engines nual) plus sales tax, if any. Same 10-day 
return-for-refund privilege. 


THESE PARTS 


MIgnitions, Trans- 
missions, Start- 
ers, Power Steer- 
ing, Carburetors, 
Power Brakes, 
Distributors, 


Covers '63 thru, 


new models) AS 
WELL AS Conti 
fnental, Imperial. 
Jeep, Rambler 
Thunderbird. 
Volkswagen, etc. 
Plus front drives: 


Same Offer on NEW AUTO | L— 
ENGINES & ELECTRICAL Try Book 
SYSTEMS for 10 Days 


FREE 


go wrong! 5 In school 
where I learn- 
ed the trade, 
Motor pulled 
of 
rough spots.'* 
W. Bekemerer 

Missouri 
Student 
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zip code helps 
keep postal costs 


BUT ONLY IF YOU USE IT. 


Saving for Security Is Easy 


when you 


Its actually easy to save money 


buy United States Series E Savings Bonds 
through the automatic Payroll Savings Plan 
where you work! 


DEALERS! 
HOBBYISTS! 


NEVV AND 


FHEE 
FROM WINEGARD 


Our giant catalog of TV and FM antennas, mounts, 
wire, couplers, amplifiers, wall plates and antenna 
systems equipment! 

Now, for the first time ever, you can have 
Winegard's sensational 52-page Catalog illustrat- 
ing and describing the world's most complete line 
of high quality antennas and MATV equipment for 
homes and commercial buildings. That's right! 
Even if you're not in the electronics business, you 
can use this Catalog. to select famous Winegard 
products. Send for your FREE copy today, plus 
the name of your nearest Winegard distributor. 


\Winegard 
ANTENNA SYSTEMS 
@ WINEGARD COMPANY, 3023-1 Kirkwood Street 
Burlington, lowa 52601 
li Gentlemen: Please send me your FREE Catalog. 
O Electronics is my business. Г] Electronics is my hobby. 


> 


ü 

a 

i] 

E 
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CROSSBOW ^.. SHOOTING — 


f 
[ : the exciting 
Outfit i ~ , `= modern sport. 


$ Roc 1 »2 а Sporn: 
жы зы 


backyard target 
shooting, even 
crossbow — fish- 
ing! Powerful 
/ St) Ib, thrust 
Pi shoots arrows 


. ; be жы 
USE ЗО DAY5 Pis Us See nt mini 
AT OUR RISK ' Bc 

* ike a rifle, has 


1 and ` sight 
FUL— TY NT ACCURATE 
Handsome, polished hardwood stock. Steel trigrer. 
Aluminum bow. Automatic safety lock. Simple instruc- 
tions. Ready to use. Crossbow plus leather quiver, 1 hunt- 
ing, 2 target arrows and fishing harpoon. Only $29.95, Add 
$1.75 for shipping. COD's require 8:4 deposit, SHOOT 30 DAYS IF 
NOT SATISFIED RETURN FOR A PULL REFUND! ORDER TODAY! 
Midwest Crossbow Co., Dept. XB-231 Established 1936 
9043 S. Western Ave. t Chicago, I 60620  — 
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LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo for a 

bright future а security in the vital meat 
business. Big pa full-time jobs—HAVE a 
PROFITABLE MARKET OF YOUR OWN! Time 
ayment plan available. Diploma given. Job 
elp. Thousands of successful graduates. Our 
46th year! Send NOW for bir, new illustrate 
FREE catalogz. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept 51-R, Toledo, Ohio 43004 


mee BEAUTIFUL CLOCKS 


Now at big savings! Send just $1 for 
plans & instructions to build choice 
of: (A) Grandfather (B: Steeple 
(C) Grandmother plus information- 
packed catalog of movements, dials. 
parts & kits to build these & AP 
other fine clocks. АП 3 plans $2.50 
Catalog alone—2 5c. 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


new Gatalog 2400 Novelties 


New _ Send for world umole catalog ч catalog of novelties, live animals, 
scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds, 
. gadget timesavers, cameras, optical goods, projec- 
tors, movies, lucky Jewelry, religious novelties, dis- 

guises, musical instruments, stamps, coins, puzzles, 
бра йана. radios, auto & bike accessories, telescopes, magni- 
fiers, compasses, banks, smokers' gadgets, artists' supplies, print- 
ing sets, engines, motors, shockers, knives, billfolds, sports, hooks. 
games, plants, etc. Johnson Smith Co., Dept. 503, Detroit 503, Detroit, Mich. Mich. 48224 


Locksmithing RE 


Now Made Easy! Practical up-to- 


date course 

Leuches you how to pick locks, de-code, 
make master keys, repair, install, 
service, etc, New  seif-instrucet! ion 
lessons fur Cer. Mie a. APATA = 
iw ner. vcurpentier. Mechanic, ГҮ = 
lee station регио. оті. 
se csv Illu-trated lessons, Full 
price only Si. postpaid, Satis- 
faction or refund guaranterd. 
Mail order today! 


emm niii 
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NL 
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Complete pror i 
= ва now 
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Nelson-Hall Co., Dept. BR-1 
325 W. ahaa Bivd.. Cnicago, 111. 60606 


THE LAW 


TRAINED 
1 à | MAN f 
Write todà) TOF a FREE copy of iliustrated law book. "THE LAW- 
TRAI NED MAN." which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 | Dept. 122, M "en 60601 


| [тэттик Stops porem e 


Assailants run screaming 
when sprayed in face with 
DEFENDER, When you're 
in danger, simply press top. 
Temporarily leaves attackers 
helpless, ])уев skin identify- 
ing attacker for police. Effective up to 15 ft, Lip-Stick size-hides 
easily in palm of hand, Women buy on sight, Amazing profit! 

SAMPLES for TRIAL Sample offer sent to all who send name at 
once, l'ostcard will do, SEND NO MONEY, Just your name, 


KRISTEE CO. Dept. 702 Akron, Ohio 44308 


| 


IMPORTER-TO-YOU PRICES 


LOW DOWN 
PAYMENT 


Low as $7.95 a month 


NO RISK 9 DAY 
A HOME TRIAL! 
7 42 “NEW SOUND” 
zm. Electronic and 
AN v Standard Models 


* Choose your ‘‘new 
E accordion from 
world's biggest selection 

of Famous Imported 
Italian Makes...for 
beginners, hobby players, 

professionals. ‘Totally new 
BONUS styling and startling new 
features— pl us an exciting 
GIFTS new sound! Buy direct from 


for. romptness in ordering | world's largest dealer at 


E-Z LESSONS e MUSIC PORTFOLIO | 1 moorter-to- i 
* MUSIC STAND e DELUXE CASE | a ntastic Importer-to- Сой 
YEAR'S SUPPLY OF MUSIC C Many More Saving е тоге. 


NOW—Popular "Button Type" Ac- 


Easy terms . . . low down 
payment, up to 3 years to 

ay. NO RISK PLAN—5 
Dey No Obligation Home 
Playing Trial. Lifetime 
performance policy. Satis- 
faction guaranteed or 


cordions! Full line at discount prices. | MONEY back. 


Check coupon below. 


Color Catalogs 


сиса = & © Selection Guide 
Tace aed Discount Prices. Beauti- 
everb Units. ful New Color Swatches 


Fi Жыр 
custom designed | Rush coupon today. Get 


for Accordions. | full details, pictures and 
low discount prices on over 


MONEY BACK GUARANTEE 40 crece . . plus big sav- 


ings on Amplifiers and 
ANCE on ai accessories. All FREE. No 
thingof value! Obligation. Write: 


ACCORDION CORP. of AMERICA, Dept. P-29 


$535 West Belmont, Sees: Illinois 60641 


l ч 
11] 


-E 


Accordion Corp. of даса, Dept. Р-29 
5535 West Belmont, Chicago, Illinois 60641 


Send FREE Color Catalogs and Discount prices, In- | 
cludes special information checked. 


[ ] Amplifiers [ ] Button Type Accordions 


Addres — B 
Ce c [9 morcs 
Name 


Г] | have a trade-in 
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EARN 
HIGH 
WAGES 

as a HEAVY 

EQUIPMENT 


OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
paper reporting news of National School graduates. Accredited 
Member NATTS. 


EB c 


NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-24 
Р. О. Box 1686 Moores Chapel Road, Charlotte, М. С. 28201 


| Please send me FREE illustrated school catalog and complete in- 
| formation. | understand there's no obligation. 
| 


Nam ge 


Address Phone 


C V taei p Cada 


| 


INVENTORS 


INVENTIONS—NEW PRODUCTS—IDEAS 


и 

M DEVELOPED & PREPARED ш 
| . For Commercial Appeal & Sales | i 

Ш  DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS W 

[7 Second Decade of Reliable Service to w 

im INVENTORS е MANUFACTURERS ° ATTORNEYS J 

m 


United States Patent Office former Patent Examiner 
United States Department of Army former Patent Adviser mu 
Member: United States Cham r of erce | 


Ш 230-H Park Ave. New York City 10017 212 MU 6-8500 M 
ш SEND FREE „гота PATENT INFORMATION” MÀ 
B Name............. —————— 
B AAO ева ide ee wp — В 
B Gli. corr Л State......... Zip........ M 
mm D RRR RRR RRR RRR Ree eee 


HANDBOOK OF 
Knots and Splices 
By CHARLES E. GIBSON 


Now tie knots for every purpose—useful, 
ornamental, fun-to-make! Book gives com- 
piete '*1.2-3'' sketches and instructions for 
every hitch, splice, bend, sling, lashing or 
whipping you'll ever need for boating, 
camping, climbing, fishing, hunting . . . for 
patio awnings, swings, hammocks, rope 
fences, welcome! mats . . . ornamental 
lamps, vases, bell ropes, key chains, buggy 
whips. cat-o-nine-tails, rope handcuffs, play 
quoits, etc, They're all here . . . over 100 
kinds of knots and ropework! From the sim- 
ple square knot to such fancy numbers as 
the Manrope, Stopper, Shroud, Crown, 
Turk's Head, and Pineapple knots. Also 
covers plaiting, braiding, much more! 
Highly recommended. *'—tLibrary Journal. 
Profusely illustrated. ORDER NOW! 10-day 
Money-Back Guarantee. Send only $3.95 to 
EMERSON BOOKS, Inc., Dept. 7-5, 251 
West 19 5t., New York, N. Y. 10011. 
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HITS LIKE A RIFLE— Ж == 
KILLS RABBITS, SQUIRREES — 0 e^ 
Powerful, silent, accurate a2 = 
For hunting. far eil sa 
Sportsman's choice 
pold world 


over! E» 


as HUNTING V 
s" ^ SMINGSHOT | 


ail $ a ead 

E. et Heavy duty f" ash stock. X! 
су ne Щһәлуу sleebbalis, extra rubber, V 
- | adapter for Shooting arrows. X 
GUARANTEED. Professional model of 
Nat'l Slingshot Assn. At dealers, or write 


2 Wham-O Mfg. Co., Box 15-6, San Gabriel, Calif. 91788 


» 


— = 


For 1970 ' 

Real Or Safe Model Projects. How To Build—A Magnetic Ray 
Pistol —Real, Safe $1.00. Real Or Model-Safe-Maser Or Laser 
$1.00. Build a Magnetic Coil listening device $1.00. Detect Hidden 
Electronic Bugs $1.25. A Real Burning C-o2 Laser $4.95. An 
Atomic Battery $1.00. Capacity Like Radar System—S1!.00. Safe 
Model X Ray 51.00 Lots Of Fun. Add 25¢ Postage each course. No 
Parts Included. Catalog—50é, Silver Dollar Science Projects— 
Grcen Cove Springs, Fla. 32043. 


20 Pet Seahorses $2.50 


Free Kit with Seashells, Coral, Food and in- 
structions. Keep these fascinating pets in a 
jar or fishbowl, See the father Seahorse give 
birth to live ponies, SPECIAL OFFER: Or- 
der two mated pairs and receive ONE PREG- 
NANT MALE, will give birth to 15 cute ba- 
hies (total 20 seahorses) for only $2.50. One 
mated pair only $1.75 LIVE DELIVERY 
GUARANTEED. 


AQUALAND PET CENTER 
Р.О. Box 130, Dept. PS-2 
Shenandoah Sta., Miami, Fla. 33145 


Build your own mini-bike 
in about 2 hours! No weld- 
ing! Speeds to 30 mph. 


MINI-BIKE KIT! 109° 


You get: $10 Down 
e Precision welded frame $ 7 Month 
e Complete instructions Assembled $119.95 


RUSH 25c for brochure to: 
Dept. Omaha, Nebr, 68101 


Cut shop work time in half 
28 Do all your shop work better and 
nd faster with Popular Science's 

ND 3 Skill Book: HOW TO USE HAND AND 
How A POWER TOOLS by George Daniels. 

Gives complete word-and-picture info 

on all important workshop tools. Dis- 

cover new uses, new techniques. 

Hand tool section includes drills, 

saws, planes, chisels, files, gauges, 

dividers, abrasives, clamps and 
glues. Power tool section covers 
portable drills, radial saws, routers, 
sanders, drill presses, lathes, and 
many more. Special money-saving 
section on shopping for tools. Build 
and repair more things with this 

valuable book in your workshop. 22 

big chapters, 325 illustrations. Dur- 

able hard-gloss paper cover. Index. 


| “ON LY MA l L COUPON 
$195 MONEY-BACK 


| GUARANTEE 


POPULAR SCIENCE PS-269 
44 Hillside Avenue, Manhasset, N.Y. 11030 

Rush my copy of HOW TO USE HAND AND POWER TOOLS post- 
paid. | enclose $1.95 in full payment. 

МАМЕ ____ ___ 


ees ————À— 


ADDRESS oe 


== -—Ó ص‎ ee 


CITY. ee IP CODE 
Money back in 10 days if not completely delighted, 


aneneen. MERLITE PRESTO SHINE DEALER 


YOU OFFER THIS FANTASTIC BARGAIN IN YOUR AREA: 


ANY CAR WAXED AND POLISHED WITH "SE 


SIMONIZ® PASTE WAX... om? 9^9 


New Patented Machine Lets You Do: a Brilliant Job in “Only 20 Minutes! 
Doing 3 Cars an Hour Means You Can Make as Much as $17.25 in an Hour! 


os ee to Merlite кечә Shine Dealers ica hey offer | | 
and deliver a gleaming, long-lasting genuine Simoniz Pasfe Wax job i | € | | 
for only $5.95. Sure, Sinh Wax dà usually cost from $12 to $20 FREE! FULL BIG PROFIT DETAILS! 
—but, thanks to a sensational patented (U.S. Patent No. 2,967,315) If you're interested in getting into the big-money 
new invention—the HM Polishing Machine—our Dealers can clean, brackets, we'll send you an Outfit which fully describes 
wax and polish a car completely in only 20 minutes! The machine your big future as a Merlite Presto Shine Dealer, either 
duplicates the motion of the human hand, gives car diamond-brilliant spare or full time. Outfit comes to you by mail—pre- 
hard finish without streaks and swirls, and almost without effort. paid, FREE. no obligation. Fill in and mail the coupon 
Even a child can use it after a few minutes of instruction. You can TODAY! 

| be Merlite Presto Shine Dealer in your area—work at home, spare 
a | or full time, make gross profit up to $17.25 any hour you do 3 cars: f 

have as many customers as you can accommodate' 


WE TRAIN YOU PERSONALLY IN YOUR AREA! 


| 

‚ We send a skilled Instructor to your area to train you in operation of " 
E 

і 

Г 

і 


Merlite Presto Shine Corp., Dept. Y-16K 
114 East 32nd St., New York, N.Y. 10016 


Rush complete details of the big-profit Merlite Presto 


à 

} 

l 
the machine, how to start and run your business, how to get fleet 1 
` Shine Dealer opportunity—FREE, prepaid, no obligation. : 
| 

| 

f 

l 


business from car dealers, rent-a-cars, taxi firms, etc. You get this 
training without 1¢ cost! And if you decide, after your training, not 
to become a Merlite Presto Shine Dealer, you're not out a single 
penny! 


MERLITE PRESTO SHINE CORP., DEPT. Y-16K | ^deress 
i | 114 East 32nd St., New York, N.Y. 10016 B | State Zip 


Name 


WHEN WRITING TO LEARN TAX PREPARATION 


ADVERTISERS PLEASE MENTION | WITH HeR BLOC’ 
EARN UP TO 


$700 


POPULAR SCIENCE. 


PER MONTH 


Here's your opportunity to learn tax prepara- | 
tion in your spare time from H & R Block, | 


America’s largest tax service. Join the ranks 
of successful H & R Block graduates who 
occupy a respected position in the tax prepa- 
ration field. Earn up to $700 a month as a 
tax preparer during tax season. No previous 
training or education required. Ideal for re- 


Learn at home the low cost — Way | tired people and/or men and women seeking 


full or part time income. Job opportunities 
Watch repairin ays up to $6 an hour, part time Watch makers 
report on ee indue and modern. Sweazey Коше study available for qualified graduates. Low tuition 


System starts you making r epairs right away on Swiss and costs includes all supplies you need for this 
American watches. Professionally prepared training. No previous | complete home study course. Send for full 
experience needed. Special tools provided for practice. Diploma information today. 


Awarded. Free sample lesson and opportunity book give all facts. | 
TENO C I R 

| 

| 

| 

| 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 429, Fox River Grove, Illinois 60021 


FREE BOOK and SAMPLE LESSON 


Write today. No obligation. 
| TAX TRAINING INSTITUTE 


а ЕЕ 


| 4410 Main Street Kansas City, Mo. 64111 
| Yes, please send me without obligation full de- | 


| tails m your home study course for income tax 
preparation. 

| МЕШТЕ. EEEE ree | 
go  ——————————— | 
State _ Zip. 


E сос 


ТР — HQ 


CH 1САСО, SCHOOL OF WATCHMAKING 
De Fox River Grove, Illinois 600 
Please 75 FREE BOOK and Sample VA, Study Lesson. 


Address 


[| | 
| | 
| | 
| NII ا‎ н | 
| = | 
| س‎ S س‎ ———$ 21]. | 
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; Sideburns. s 


; WHEN YOU | 
y WANT IT! 


P Be Amazed at the 
Exciting Change in your 
Personal Appearance! 


Now You can actually select the 
way you want to look, Older, 
Younger, Distinguished, Cool, 
Suave — you name it! Wear each 
one independently or combine 
them for the effect you desire. 


All items made to exacting 
professional standards. Firmly 
self-adhering. Can be worn with 
self confidence anywhere, any- 
. time. They are so life-like you 
С will have to remind yourself 
that they can be removed! 


E FREE with each order, a com- 

w= plete guide that tells how to 
` naturally wear your sideburns, 

mustache and van dyke, 


When ordering state hair 
color — light, medium, or dark 
, brown, black or off-black, blonde, 
4 auburn (red), or silver (grey). If 
с not sure of your hair shade en- 
close hair sample. 100% Money 
/Back Guarantee. Mustache $2. | 
, Sideburns $3, Van Dyke $3, Order | 
* all 3 items for only $5, ( Save $3) 


Send to 

MAN INTERNATIONAL, 

6311 Yucca Street, Dept. 541 
Hollywood, California 90028. 


et more - 
GETUPANDGO 


from every engine with 


GUMOUT 


“Wea Any: 
j| Combination 


4— STEREO 


DYNA and ACOUSTECH 
Kits & Custom Wired Components 


e Custom Wiring done by NASA 
trained wiring experts 
e 18 Month Parts & Labor Warranty 


SAVE through FREE SHIPPING 


(to anywhere in continental U.S.) 


and SPECIAL DISCOUNTS 
AR—Dual——Garrard—Revox—Sony 
Rectilinear—& Many Others! 


Complete line of accessories, parts & recording tape 


TO: 
44 


Send 10е (refundable) for your copy of catalog 


AUDIOKIT, Main St., Setauket, N. Y. 11733 
POPULAR SCIENCE 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


PETROLEUM 
JELLY HERE 


Easy way to stop router burn 


When you're using a router to trim a 
laminate counter top, friction heat can 
cause the router to scorch the self-edge. 
I have found that by applying a thin coat- 
ing of petroleum jelly to the face of the 
self-edge, vou can eliminate this burning 
problem. 


J. GAYNOR, Seaford, N.Y. 


аб 2 SAW BLADE CUTS TO 
p MAKE MOLDING 


GLUE JOINT 


Gluing stretches the molding 


When costly hardwood stock from which 
you're cutting moldings becomes too nar- 
row to cut safely, glue it edgewise to a 

iece of scrap wood the same length апа 

thickness. When the glue dries, more 
strips can be cut from the stock safely. 

ABRAHAM KOBLIN, Baltimore, Md. 


Thin paper prevents file damage 


The face plate of a new lathe was dam- 
aged in shipping. I removed the welts and 
burrs without touching the undamaged 
surface by placing a sheet of onionskin 
paper over the part and using a smooth 
mill file in 16-inch strokes. By applying 
pressure only over the damaged area, the 
file cut through the paper at only the 
high spots. 

D. M. MILLER, Sunnyside, Wash. 


Itonly 
tastes 


EHECTRIEY : але ыксыз 


YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 


With a Compact Low-Cost Lee Silent echten; Unit | 


no 


FULLY GUARANTEED 


write to 


» TO INSTALL /1000°5 IN USE j= 


Box 595 A 
Tujunga, Calif. 91042 


zi Learn how to become a a = 


EEY TRAVEL AGENT 


^ Thousands big money career opportunities open for 
` qualified men, women in travel. Travel is booming... 
increasing at rate of 15% each year! Easy home- study 
program trains you now for a rew poem - with 
travel agency, airline, resort hotel, etc. ... shows 
how you may become travel agent in your own area 
. reveals how you can escort guided tours, Send 
now for big "TRAVEL CAREER KIT"—ALL FREE! 
| NORTH AMERICAN SCHOOL OF TRAVEL 
4500 Campus Dr., Dept. 4182, Newport, California 


n TRAVEL | А 


TRAIL- BREAKER > 


din fs Outdoorsmen: 

s M Ride where you had to walk be- 
fore. Revolutionary two-wheel 
drive vehicle climbs moun- 
tains, fords streams, hauls 
man-sized loads. Runs all day 
on a tank of gas. 

Write Rokon, Inc., Dept. E 
Wilmington, Vt. 05363 


Goes 
anywhere 


SET YOUR SITE EE. 
Under This И 
УАСАТІОМ 


expensivel 


SAVE $200 ON AUTO AIR CONDITIONING 

Now save even more on NEW, LOWER PRICES on 
Comfy-Kit — world's leading install-it-yourself auto air 
conditioner. Standard Unit is now just $133 — Super is 
still just $148 — and Supreme still only $165. 

Easily installed with simple tools (we'll loan you the 
tools if desired). Comfy-Kit has been proven to exceed 
the performance of air conditioning units costing 
hundreds of dollars more. 

Join the thousands of satisfied Comfy-Kit owners. 
Mail coupon today, and get the jump on summer. 


L8 8 0 8 эш a a a M M D 1 1 M а a 1 1 a D D M M 7 m————— mo a E 


CUÜMPFY-/ EI, Р.О. Box 8585, Dept. PS 2 


Dallas, Texas 752 16 


[] Enclosed is $133 for Standard Unit. 

[] Enclosed is $148* for Super Unit, 

[] Enclosed is $165* for Supreme Unit. 

Г] Enclosed is $30 deposit on a Super []/Standard 
[] Supreme Unit. | will pay the balance, plus C.O.D. 
charges when delivered. | 

[] Enclosed is $8.00 deposit for a set of four tools, which 
will be returned to me when 1 return the tools. 

[] I would like to see the instruction book before | order. 
| enclose $1.00 for the instruction book only. | understand 
this will apply on any future Comfy-Kit order. 

[] 1 would like information on a Comfy-Kit dealership. 
Name 

Address 

City. State. ..™| Zip 
My car is a (year) 

Engine displacement... Ногѕеромег 


Power Steering. yes 1.  . . no 

Floor shift Steering column shift 
Smog pump jl— m 

*plus state tax where applicable 


- (model) 


очаг: 


i LINDAL CEDAR HOMES 
9004 So. 19th 
Tacoma, Wash. 98465 


| [] Write for information оп 
| Lindal contest that anyone 
| can enter to win a Lindal 
i Cedar Home FREE. 


«illa „Шз = A = 
Ta کي‎ 4 


voci [] Enclosed is $1.00 for my‏ د 
HOME... | complete Lindal Cedar Homes‏ 
Planning Kit.‏ 
or one of over l Name‏ 
nr 1 Lindal, world's HEE manufacturer of cedar‏ | 
great designs. homes, offers you custom quality, kiln-dried | Address‏ 80 
Canadian Cedar homes. All pre-cut, ready for‏ 
PRICES START AS quick, easy assembly on your favorite site. Save | City =‏ 
LOW AS $615 hundreds of hours—and dollars. Our all-new, full |‏ 
color Home Planning Kit includes more than 80 State Zip —‏ 
exciting designs — Chalets, A-Frames, Lodges, і PS 2.9‏ 
Year-Around Homes. Dealer Inquiries Invited.‏ 


MAIL 


“ SHOP PERS’ | МАРТ 


A selection of products available by mail for Popular Science readers. 


INCREASE ENGINE LIFE 


Only 304 Automobile Oil Filter Change. 
Permanent, patented, two-phase oil filter. 
Full flow through viscose sheet; 
with protected bathroom tissue. 
3 oz. acid or water plus over 2 lbs. sludge 
and abrasive materials. Additives remain 
efficient, Fits most cars includg, Volkswag- 
ens. Send $19.95. Describe present filter 
and automobile make, model, year, cylds. 
Pofco, P.O. Box 20222, Portland, Oregon 
07770 


ONLY $34.00 BUYS COMPLETE 
FLEXIBLE SHAFT TOOL KIT 


This is the most wanted tool for grinding, 
carving, routing, polishing, cutting, buff. 
ing, etc. You get handy hangup model 
FOREDOM Flexible Shaft Power Tool com- 
plete with !/,5 HP electric motor, flexible 
shaft, and all purpose collet-type handpiece. 
FREE accessory kit worth $5.00 included 
when you send check or money order. Money- 


back guarantee. FOREDOM ELECTRIC COM- 
Connecticut 


PANY, Dept. 
ПАЯ01 


Р5-255, Bethel, 


COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
|, fat) young or not so young, expect a muscle 
' building miracle when you send for my free 
. course, Send only 254 to cover postage and 
handling to Joe Weider, Dept. 100-29D, 
i 531 32nd St.. Union Citv. N.J. 
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By pass 
Removes 


All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


Ry UN 
FREE!!! POWERFUL MUSCLES FAST! 


Fantastic Mew Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-28 
Northeastern. Dearborn. Mich. 48126. 


Thousands of 


values! 


.SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 132 page tool catalog to- 


day. Silva Hardware Co., PSD-2, 107 Wal- 


nut St., Philadelphia, Pa. 19106. 


full size patterns 
frame kits.......... 


cos a 


Send 50¢ for Glen L's new catalog of over 
7/6 build-it-yourself designs with step-by- 
step instructions. Inboards & outboards, 
jets, 16" to 36’ cruisers, 8' to 21" sailboats, 
houseboats, hot boats, boat trailers and 
camper trailer, Books: Inboard Motor Instal- 
lations In Small 
Building with Plywood $7.50 ppd: How To 


Build Boat Trailers $3.00 ppd. Glen L, 


9152P Rosecrans, Bellflower, Calif. 90706. 


exciting tool | 


BOAT PLANS—PATTERNS—FRAME KITS 


Boats $6.00 ppd; Boat 


vp 


WATCH BAND CALENDARS 


See the dale instantly on your wristl These 
handy metal calendars fasten to the band of 
your wristwatch; fits either metal or leather 
bands. Printed on both sides (gold & chrome) 
to match watch. Set of 12 contains a ne 

calendar for each month; starts with mont 

order is received. Attractive gift box. Also 
available at quantity prices with imprint 
Send $1.50 for each set or $7.50 for 6 set 

to: Yoshida Co., Box 26878-C2, Los Angeles, 
Calif. 90026. 


. "как эж аш 
۴ 
ж і i 


ллы 
is 


EVERY HANDYMAN NEEDS 
HANDY DANDYS 


Handy Dandys are sturdy, plastic caps tha 
snap into Vg" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of supplies, parts and 
small tools. ''Try-'Em-Out Package'' of & 
only $1 ** 36 for $3.50 ** 72 for $6 ** 50C 
for $36.50, Shipped USA postage prepaid 
no C.O.D.s. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS-2, Wickliffe, Ohio 
44092. 


BLOOD PRESSURE METER 


Professionally designed for taking blood pressure 
readings, Fully adjustable hook-on compression] 
cuff, and aneroid.type easy to read gauge. A sen-| 
sihle health precaution that supplements Doctor's 
care, Keep handy at home or office, Attractive 
zippered case. Reasonably priced at $16.95 ppd. 
(For meaningful readings, also order а sStetho- 
ope), Professionally Styled STETHOSCOPES. 
Chromium plated metal parts & hard rubber ear 
caps and сопе, For medical & nursing profession 
or practical aid for hobbyist. technicians. merhan- 
ics for locating noise. Ford type í(Illus.) $2.55 
ppd. Bowles type (more sensitive—easier to ma- 
nipulateé) 14" chest piece, £3.95 ppd. Embassy 
Sales, Dept. Р. Box 67. E. Elmhurst, М.Ү. 11369 


COLLECTOR'S ITEM 
Antique Greek 
& Pistols (с.а 1200 
Ww ONLY $9498 


pdd 
(while limited 
supply lasts) 


alike! 


"Fantastic" is the 
only word for it! 
You'll say it, too! 
For our coup in 
bringing vou these 
beautifully restored 
de-activated conver- 
sation pieces, Exactly as 
used їп 180075 in Balkans. 
Original parts painstakingly 
| gathered, reassembled by 
gunsmith artisans. Old 
mechanism is guaranteed 
original state. Some new deco- 
rative parts added. No two 
pistols alike! Some are flintlock, 
some Percussion cap. many 
engraved with date. historic 
information. All are muzzle 
loaders. Barrels vary from brass, 
pewter, silver and steel to bronze. 


LIMITED SUPPLY! Only $24.98 ppd: 
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ORDER TODAY 


A few classic matched dueling braces 
— only $44.98 a pair ppd. 


Send check or m.o. No c.o.d. 
Prompt shipment. 
Satisfaction guaranteed, 
Send for free catalog of unique gifts. 


A MAN'S WORLD 


Dept. PY-29, Lake Success, М.Ү. 11040 


HIGH INTENSITY LIFETIME 
BAR MAGNET 


Guaranteed to Lift 50 Lbs. 


SUPER- POWERED. PERMANENT! Small 

IF" x 34" X 1") but strong: hold« up to 
50 Ibs. of iron or steel sec urely. Count- 
less uses; tied to pole, grabs hard-to- 
reach cans on upper shelves: in «hop 
serves as guide for cutting wood or 
metal, as a clamp: finds scattered nails 
and pins. Ideal toy for children, too. 
send check or M.O.: no CODOS 
Money-Back Guarantee. 

plus 25c 


9498 postage 
BARCLAY, Dept. 58-B 


170-30 Jamaica Ave. Jamaica, N.Y. 11432 


When Writing to Advertisers 
please mention Popular Science 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 


Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you 
a fortune! Housewives, 
manufacturers, farmers, 
handymen, home experi- 
mentiers, electricians 
chemists, people in 
peat every walk of life, refer 
- * to Henley's dally. In 

this gold- mine of a book, you too will 
find formulas and recipes for almost 
everything used in the home, farm, work- 
shop industry. Discover the trade 
secrets of thousands of commercia] prod- 
ucts—learn new money-savings and ex. 
citing way of doing things. As _iniis- 
pensable as а dictionary. Satisfaction 
guaranteed. 900 pages hard cover-cloth 
binding. Only 85.05 postpaid, 

3 
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BASSY SALES, рен ж 
Box 67, East Elmhurst, N.Y 


IMPORTED LOCK-BLADE KNIFE 


OPENS quickly, 


Metal Piercing Throwing Knife 


easily locks into position. (Great for hunting game, Weighted, bal- 


Blade can't shut, when in ure. PUSH BUT anced for sure throwing accuracy. Hits 
h reiegse andy poeket — size, yet , 
ruyred, Fine quality, polished = stainless AI a hard smack. FAST, EASY TO 


steel razor-sharp blade. PIEKRCES 


ROW, Use for self defense. hunting. 


METAL, Narrow tapered blade $ 88 thrills, targets. Razor sharp cutlery 
with thick rigid backbone for steel. 10” long—Double edge. Wrapped 
ine” outdoor Knife for sports: Free (leather handle. 99e (2 for $1.85) (3 for 
men. Comfortable handle, Safety Postage $2.75). Knife-throwing instructions 


“пагах, 


Нега іѕ 


Only 


51895 


Order now. _ 


Powerful, New, Transistorized 


plus $1.00 ernment agencies, 
pp. & hd. be plugged in. 


FREE. Order Now. 


Listening Device 


тһе SNOOPER EAR | 


Tremendously Amplifies Sound 
Complete with Tripod & Earphones 


the latest electronic marvel, right out of 


the space age. Signal corps model works on the 
same principle as the fabulous Missile Tracking 
antennas. A the disk reflector in the direction of 
high flying р! 

special earphones. Pick up conversations too dis- 
tant for you to hear. The 
concentrates sound waves into the transistor unit 


anes and hear the jets roar in your 


big 18" reflector-disc 
and amplifies inaudible sounds loud 
and clear, Comes on a sturdy tri od 
with balance of aiming handle, and is 
supplied with stethoscope-type ear- 
phones, Similar to units used by gov- 
Tape recorder can 


WORD co. Dept. 2P5, 1 PARK AVE., NEW YORK, N.Y. 10016 


Play Harmonica Fantastic 


IN A MINUTES 


OR YOUR 
MONEY 


only 


ear or note in a few days; 


PLUS beautiful professional 
{уой Tlarmoniea with solid brass АА uds and in- 
dividually.| tuned brass reeds, 


heavy nickel-plated rovers; PLU х, Е 
songs (words and music): PLUS 50 
extra Songs for 2? and 3 part harmo- 
nizing. All for only. ES 

FREE TRIAL—S 
Just Send your пише аги! 
м.м plus COD. postage. 
order 


MES 3.98 


END NO MONEY 
address, pay postman 


Or send $4 with 
und I pay postage. (миту, No C.O.D. 
outside Continental U.S.A,). 


ED SALE, Studio 554-B, Avon by the Sea, N.J. 


LAST COMPLETE SILVER SET $2.95 -+ 25c p.p. 


Brilliant uncireulated 1944 Phila. 
mint with Pearce J.F.K. Silver 13 dollars 
$2.05 + .25 p.p. 30e d rds case. Both mints 
10 coins $3.50 + .25 Free luxurious *1 
Velvet lined, old em borane presentation 
case (лян illust.). кен B40,50— 
twenty sets 3135. Collectors 
rare КО уг. old dücirculated silver dollars FEP 
cach іп vift case + .25 р n.p. Five asst'd dates 
in luxurious velvet lined presentation case 
Slo = ,50 DP, o sets (22 coins) $90 + 1.00 
p.p. Holl of 20 silver dollars STO, Five rolls 


or Denver 


(lOO) coins S340, Ten rolls S660, Add ,50 
per roll p.p. Money back guarantee, A valu- 
able gift or investment rapidly growing In 
value. Write for free слаі, Member Retail 
Coin Dealers  Assn., Amer, XxXumismuütieczs 
Ass'n. Est, 18041. Novel Numismatics, Ji - 
2nd Ave... Dept 1170, New York, N.Y. 10007. 


Introductory 

Offer! 
You get ED SALE'S 
id-page Secret System 
which shows von how 
to play the Harmonica in 


з minutes, any song hy 


Swiss 
„Measuring Tools 


Dial Caliper 5'/? RANGE мосє 70D 
Measures inside, outside, depth & зер 
readings. Dial graduated in 001" unbreak- 
able, rust proof, patented construction of 
Borg-Warner Cycolac'. Verniers 1,16" — 
1:10 mm,-illustrated instructions included. 


ONLY 95. 25¢ POSTAGE З for $23.00) 
SEND 25e FORCATALOG 12 tor $85.00|postpaid 


Caliper мооє, 50Р 


a" ra JL. + “в 


vieil cus 
= att vin lis "в 


E тет 
bide Fae 
Geni — 


—— жый 


2 vernier scales .007"—1/10mm 

on each caliper. Depth and step, inside & 

outside measuring ability - parallax -free, 

unbreakable Cycolac* precision construction, 
ONLY ep 50 З= 7 ied 

«+ 256 POSTAGE 12 lor $25 — Ipostpaid. 

TOOL CORPORATION 


OZONE РАНК M.Y 11417 


ымыы 
ONDER $5.00 


A.O.K. 


82-24 БИТТЕН AVE 


STARTER | KIT +10 


SC WAFFPNER'S 
COMPLETE METAL 
FINISHING STARI- 
ER KIT enables you 
to experiment at 
Your shop or home 
with various grits 
amd sizes with both 
flap-wheels and 
bu Including 
our own compouni 
for nerfect finishing 
on flat, curved or ir- 
regular surfaces. 
W Ооп, PLASTIC, 


ч سد‎ 


POL ASHIN(G, SATIN 
FINISHING — ALL 
IN ONE OUTFIT! 


STARTER KIT-10 includes 3 assorted flan- 
wheels, 2 satin finlshing wheels, 2 buffiny 
wheels & 4 pars of buffing compound, 
LIST VALUE. $32.36 $1 7-75 
INTRODUCTORY ‘PRICE 

4 $1.25 pp. & hdig. Alo, Available: Startei 
Set -z4——tContalns 4 fling Wheel Com- 
pounds: Red Rouge, Troe Steel Cut & 
i'ülor. Roupe. Brings out lustrous, smooth 
finish on metals, plastics, nlate«d surfaces, uri- 
painted wood. $2.98 + 750 pp & hdlir. Com- 
plete instruction manual. included. 

SCHAFFNER МЕС. CO., INC., PS2-69 

Schaffner Center, Pittsburgh, Pa. 15202 
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Detroit Report... 


HUSH-HUSH WORK AT PONTIAC is centered around a tiny commuter car. 
The power unit is a four-cylinder air-cooled radial engine 


positioned ahead of the rear wheels. 


The body holds three 


passengers in its single bench seat, and appears much shorter 


than a Volkswagen. 
production within 30 months. 


Insiders hint that a model could be in 


Whether Pontiac is serious about 


producing the car or not, General Motors is spending a lot of 
money on a study of commuter-car design. 


Chevrolet's all-new G-body car—to be intro- 
duced next fall—will definitely have single 
headlights as a styling touch to make it 
stand out from competitors (Thunderbird, 
Grand Prix). This car, dubbed Chaparral. 
is built on an extended Chevelle chassis and 
has a wheelbase of about 117 inches. It is 
a luxury-appointed personal car that seats 
four passengers. At first glimpse, it resem- 
bles the early Chevelles, having the same 
squarish appearance and fender highlight 
lines, and—head-on-the present Impalas. 


Chrysler's plans for 1970 hold some surprises. 
Dodge's Challenger sporty car will appear 
along with a newly styled, but not spectacu- 
lar, Barracuda. Plans in effect now will 
have the Challenger replace the Dodge 
Charger completely during 1970. 'This pro- 
posal runs counter to the industry trend to 
build more personal cars in the model-size 
slot Charger now occupies. Pontiac's Grand 
Prix, Chevrolet's new car. and later the Ford 
Thunderbird, will be built on intermediate- 
size chassis. 


Pontiac's 1970 GTO has a new front end that 
is simply a larger version of the current 
Firebird grille—with one important excep- 
tion: The entire bumper is made of Endura 
rubber, not just the extensions surrounding 
the headlights. Like all GM intermediates, 
the new GTO will have an all-new body next 
year. The big Pontiacs will get the Grand 
Prix front styling with headlights set in 
at either side of a central grille opening. 


"GM always skips a model year when the sales 
are soft," commented one competitor who 
talked about the 1970 Camaro. 'The car will 
get a completely new look next fall after 
only one year with the present body. “It 
isn't gaining on Mustang, so they'll try to 
spark it up," said the competitor. Whatever 
Chevrolet's reasons for the early change, the 
1970 Camaro should give Mustang a run for 
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the money. It looks like a miniature El- 
dorado even though it has single headlights 
and a blade-thin front bumper. Sporty mod- 
els carry a wide, flat hood scoop. To top off 
the Camaro line, Chevy is planning a sleek 
fastback model for introduction later in the 
1970 model year. This car will attempt to 
put a dent in Mustang’s fastback sales. 
which are running over 37 percent of Mus- 
tang's total. 


THE GM XP 887 subcompact has not yet 
reached its final design. One GM insider 
says the proposed styling of the XP 887 
was junked in late 1968, and a new design 
started. The original plans made it look too 
much like other little cars now on the road. 
A Ford source says GM is now concentrat- 
ing on a bigger car, about the same size as 
Ford's Maverick, and this car may come 
earlier than the XP 887. GM is shifting 
its focus to a bigger small car, that will 
delay the XP 887. Опе thing is certain: 
Both GM and Ford are developing two 
small cars for public introduction within the 
next two years. 


American Motors will equip some of its 1970 
models with a new-type windshield that has 
been called the biggest advance in safetv 
design since windshields were first lami- 
nated. Glass in the windshield is the same 
type used in U.S. space vehicles. In acci- 
dents, the new windshield has more "give," 
and breaks up into small granules instead 
of shards. AM will make the 1970 Javelin 
and AMX with the new windshields as 
standard equipment, later spreading the 
glass to the rest of the AM model lineup. 


Detroit Editor 
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Add to these, two revolutionary new | 
Custom Sportsman wagons: the 
Executive Suite (above), a traveling office, 


Tw 


- : nm : mgr ^ Bis Tai ~ and the Host Wagon, a basic party and 
It all started with the hot-selling Dodge compact van. Big, Tough. And ready. m gres | 3 
And now, by popular demand, its versatility has been expanded җн Шы can be adapted to almost 


to 20 models. Included are 18 Job-Mated units (like the one 
shown below), outfitted to handle the neecs of just about 
any trade. And this year you can order your Dodge van with air 
conditioning, power steering or automatic transmission. Only 
Dodge offers power steering on compacts. Моге examples 

of Dodge being first with the most. 
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The Custom Van is here, with over two dozen 
specially installed interiors that meet your 
business needs. Whether your business IS 


plumbing, heating, air conditioning, appliance 11 шетт е 

repair, dry cleaning ог one of dozens more, E JAM, 

there's a Job-Mated Dodge Tradesman | at dta ОУУ, 

equipped to make your job CORREA 

easier, more efficient. See the E 7 purus A 
Job-Mated Dodge Tradesman, = S Sex И: a 
the hottest idea in trucks since ie : : ж; ru 


the compact van. 


MM 


Dodg „мы 
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RADIAL ARM 
SAW KIT—for 
under 


$100... 


Buy direct from fac- 
tory, assemble your- 
self. Incl. 1 h.p. G.E. 
motor, easy to follow bs iam 
instructions, all parts, ae s 2 

nuts and bolts. Guar, for life "y pend. radial à arm rm twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard 1/5 h. p. or larger will do) $ 84.85. With opt'! 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


r^ MAIL COUPON FOR ILLUSTRATED BROCHURE — 
American Machine & Tool Co. | 
Dept. PS2R,Royersford, Pennsylvania 19468 i 
Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak d 
radial arm saw kit. Also send free reprints of feature | 
articles by editors of Popular Mechanics, Workbench ^" . 
and Family Handyman. NO SALESMAN IS TO CALL. | | 
Й 


NANE — —— RE ee 
ADDRESS | 
SHE | STATE. — a pm 


LOWEST COST у E 32 


T sit 


P ti 


— AND YOU CAN BUILD YOUR OWN! 
Pros and novices alike call the Bensen Gyrocopter "the 
greatest thrill in flying." It's the most popular build-it- 
yourself aircraft — costs no more to operate than a car. 
Holds world records in speed, distance, altitude. Wheels 
and floats interchangeable for extra fun. Build with 


ordinary hobbyshop tools. Copter flying instructions 
come with construction plans. Kits and parts available. 
Make your first move now — send $3 for 3-View Draw- 
ings, specs, photo. 


— s $-— a_i i La | tt FH" سد‎ — Ss a 


BENSEN AIRCRAFT CORP., Dept. PS-29 
Raleigh-Durham Airport, Raleigh, N. C. 27602 


NAME 
ADDRESS 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Need a soldering-iron stand? 


Make this handy soldering-iron stand 
from coat hangers, an asbestos shingle. 
and part of a tin can. On long jobs, rest 
the tip of the iron in 1⁄4 inch of solder 
in the can to keep the tip tinned and the 
iron from getting too hot. On short jobs. 
lay the iron across the low holders and it 
will heat up for you quickly. 

CHARLES HABERMAN, Yonkers, N.Y. 


, MAGNETIC кы! Fe RACK 


BOAT —— 
GUNWALE 


Magnetic rack for fishermen 
A good way to keep your metal fishing 
lures at hand is to attach a household 
magnetic knife holder to the gunwale of 
your boat and stick them on it. You 
can then easily reach for your favorite 
plugs and spoons, and other metallic ob- 
jects, without rummaging through your 
tackle box or spilling stuff around. 
Victor LAMOY, Upper Jay, N.Y. 


CASH IN ON THE BOOM 
| IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets | 
being sold every year. NRI prepares 
. you quickly. Cash in on the boom. 


IF 
| CARD 15 
MISSING 


MAIL 
THIS 


COUPON 


| 
| NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 

| 101-029 
| 

| 


Мате 
| Address = Age 
| City State. Zip 


You get more for your money p^ NRI 


* NRI pioneered the idea of supplying home-study 
students with custom designed training kits to 


give practical on-the-job experience as you learn. 


Today, NRI's “3-Dimensional” training can't be 
* equalled. You get more value — from the exclu- 
sive Achievement Kit sent the day you enroll, to 
*bite-size" texts and custom training equipment. 
. Learning TV-Radio, Electronics or Communica- 

tions at home is easy, exciting, the NRI simpli- 
fied, dramatized way. 


BE А SKILLED TECHNICIAN IN AMERICA'S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $4 TO $6 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a bet- 
ter one, and earn $4 to $6 an hour extra in spare 
time while you train, fixing sets for friends and 
neighbors. NRI shows you how. Equipment you 
build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 
NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . 
mail the postage-free card. If missing, use coupon 
above for FREE NRI color catalog. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER CI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and — 


BUILD + TEST * EXPLORE АП this is diss cdm Achievement Kit, _ 
to solid state Radio, to training-engineered Color TV set—when you _ 
enroll for NRI's TV-Radio Servicing course. Other courses equally |. 


. complete. Unique training methods, 


“bite-size” 


XU en N E n 


EE ee 


texts, many personal P 


services have made NRI the leader in its field for over 50 years. |. 


THE ONLY 


COLOR TV 
TOTALLY ENGINEERED 
FOR TRAINING 


ЖЖ New $ва-Но Ж Our “total performer” —1һ 
жж New $ea-Horse low ргоше ж Our "total performer’ — theo 
vees — 115 and 85-hp. Everything new Johnson $ea-Horse 25. 

| um You can ski it, fish, cruise it, race, work 
new but the shape of the engine Fast Il 18, | к anc sti ir i New computer 
| | в | designed prop, large bore carb, stainless 
block. V-115: 15 more hp, WEIGHS — but heavy | «noo 

is LL. | чире ' super-slim, high rpm rings are a few 
20 IDS. less Johnson's V-115 is lower, leaner, lighter i isn't. reasons why we've clocked it at 3O-plus 

than other motors in its hp class— mph on a 14-footer 

| makes your boat look, ride and handle NS =. . 

than lasi better. New high in performance, new Ne All new Sea-Horse ü ТИЕ 


lows in fuel consumption, vibration 


y8ar's ү-100. =: стото ке а 5, Weedless Angle-Malic 
| ® | unit reduces drag. А | Ow 


= т " 
ET 
- | 


А 


СЯ i 


prop now delivers 25% more never stop improving. Backed 


open A high-efficiency combustion chamber design by our 2-Vr To see the most 1969 firsts, see your 
with wide-open fuel intake system, twice as many а | Johnson dealer first —he's in the Yellow 
reed valves, a new high-capacity carburetor | x Pages. Write for free 36-page catalog. 
waler increased the horsepower but added only 1 Ib. warranty. Johnson Motors, Waukegan, Ill. 60085, 
over our old 3. Silencing is improved, vibration | Dept. PS-92. 


thrust. dampened with a new isolation system. FIRST IN DEPENDABILITY 
Choose from 16 models to. “Johnson 


115 h i Т im roved Division Outboard Marine Corporation 
uU" 1 a Hew in | р "A ишпш "For 24 months after purchase, Johnson Motors will replace or repair 


without cost to the original purchaser any part of its manufacture which, 


In endabill We upon inspection, proves to have failed in normal pleasure use due to 
! faulty material or workmanship. 


AMPLIFIER PROJECTOR LAMP AND REFLECTOR 


| PROJECTOR APERTURE 
PHOTOCELL LENS 
SYSTEM AND 


RECEIVER APERTURE PROJECTOR LENS 


PHOTOCELL 


SUPPLY 
CABLE 


SHUTTER SYSTEM 
RETURN SPRING 


SHUTTER ACTUATOR 


RECEIVER LENS 


PROTECTIVE GLASS COVER 


Photocell receives signal from an approaching car 
and moves shutter to prevent eye-dazzling glare. 


WHAT'S NEW 


FOR YOUR CAR 


New Long-Reach Headlights Have 
Automatic Antidazzle Shutter 


An amazing new self-aiming headlight 
doubles the seeing distance ahead with 
low-beam illumination without blinding 
approaching drivers. Made in England 
by Lucas, the “Autosensa” combines a 
photocell receiver with a high-intensity 
quartz-iodine light. 

When the beam from an oncoming car 
hits the cell, the minute current is ampli- 
fied to energize a linear actuator that 
moves an internal sliding shutter into the 
path of the projected beam. This provides 
a sharp vertical cutoff along the left edge 
of the beam, blacking out any light that 
might shine on the other car. 

At the same time, your side of the road 
is brightly lighted up for about 400 feet 
—just double the distance for convention- 
al sealed-beam lights on low beam. 

As soon as the oncoming car has passed 
you, the actuator is de-energized and the 
light spread returns to normal. The Auto- 
sensa also operates behind tail lights up 
to a distance of 200 feet, diverting the 
beam to prevent mirror-dazzle ahead. 

Used in a four-headlight array, two 
units are wired to the dipped-beam cir- 
cuit of your car's regular outer lights. 
There is an over-ride switch to cut them 
out when desired. These lights draw more 
current from the battery, but there's no 
doubt that they're worth it. 


Compare them: Ordinary low beam spreads light at 
top (left); Lucas cut off long-reach beam is below. 
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Why not? We've got the toughest looking in the 
business. 

Take that үч of metal on the '69 Pontiac 
Grand Prix. You won't find a longer stretch from 
Sing Sing 1 to Alcatraz. 

The two bulges on Firebird 400 and GTO are 
pretty unsu btle, too. They're air scoops. Function- 
al air scoops when you order Ram Air. 

NOW, you can иш rane xternally ' mounted tach 
for each of these hoods. And they'll look tougher. 
But lets face it. Мо hood: S Bernt lete without a 
persuader. 


Pontiac has і 


We'd like to put in a good word for hoods. 


Ü-cubiIc- 
inch V-8. Or specify a 370- or 390-horse 428- 
cube V-8, 

Firebird 400 has a 330-horse, 400-cubic-inch V-8 
standard. You get even more impressive statistics 
when you ов the Н.О. or Ram Air IV version. 


Grand Prix's is a standard 350-horse, 40 


Remember? A 350-horse, 
366-hp V-8 


GTO started it all. 
400-cubic-inch V-8 is standard. A 
and a 3/0-hp Ram Air IV await 
/our order. 

Obviously, this is no year to go | 
around bad-mouthing Pontiac s 


i 
ү „а Га 
@ it la. 


4 individual color pictures of our '69 Break Away Squad, specs, book jackets and decals are yours for 30¢ 
(50¢ outside U.S.A.). Write to: '69 Wide-Tracks, P.O. Box 88l, 196 Wide-Track Blvd., Pontiac, Mich. 48056. 


My SpareTime 
Hobby Makes Me 


Here's How You Can Start 


Your Own Spare Time Business! 


You can turn your spare time into Big Cash 
Profits with your COMPLETE SHARPEN- 
ING SHOP! Grind Saws, knives, scissors, 
skates, lawn mower blades...all cutting 
edges. Your own CASH BUSINESS with no 
inventory...no selling...no experience 
needed... апа you work the hours you want! 
FREE BOOK tells how you can start while 
you are still working at your regular job. 
Low cost—time payments only $15.00 a 
month. Send coupon today! 


PA 


No Obligation ... No Salesman Will Cally 


BELSAW SHARP-ALL CO. 
Stan Field, President 
709-F Field Bldg., Kansas City, Mo. 64111 


[] Send Free Book "LIFETIME SECURITY" 
Name 

Address. — 

City State |— Zp 
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ZEE PICTURE NEWS < 


The fiberglass Scrambler can carry three 
over snow, sand, or swamp, and on water. A 
seven-hp. engine transmits power through a 
variable-speed torque converter to each of 
six wheels, each with its own clutch and 
brake. To turn, the Scrambler pivots—au- 
tomatically braking the wheels on the side 
toward the turn. Speed on land is 20 m.p.h.; 
in water, two m.p.h. $1,395, Action-Age, 
Inc., Cleveland, Ohio 44128. 


Earmuffs block noise, not speech 


The Ear Defender Headset cuts out only 
noise above 95 decibels, so you can easily 
hear normal speech. Each earpiece has its 
own mike, amplifier, and speaker for nor- 
mal stereophonic hearing. Liquid-filled pads 
seal phones against the ears. The compact 
unit gives free movement to shooters and 
workers around explosives and jet engines. 


Precisely tapered 

` claws make т” 
it easy to 
pull even f . 
headless # ¢ 
nails. | 


3-way tempered 

SW 6 steel head guarantees 
E strength in the striking face, 

claws and eye (or middle section). 


True Temper manufactures a great 

variety of weights, shapes and claw 
designs so you can team the right hammer 
with the right job. 


bi. Steel-Handled Rocket® Hammer. 
With all the quality features! . 

Strong tubular steel handle. “ 
16 ounces. (#A16R) 


ЖЕНЕ РМ! 
пеи MERE 


& Hand Sledge. Perfect for all-purpose use, 
e lightweight. Ideal for use anywhere 
nail-pulling claws are not needed. 
. Nonslip grip. 3 pound. (#403H) 


The hammer with the handle 
that packs its own punch 
a „thanks to L7 TRUE TEMPER. engineering. A 


Fiberglass handle adds flex action to your swing, more drive 
to each stroke. 


Epoxy-bonded filaments of unidirectional glass 
fibers deliver punch all their own. Head is 
permanently bonded to handle. 


Grip is cushioned for comfort, 
_ won't slip wet or dry — even 
in a gloved hand! 


&7 Fiberglass-Handled 
Hammer — 16 ounce. 
(#ЕС16) 


Ш, ction products for action people. Home, garden and lawn tools, 
golf shafts, fishing equipment, skis and poles. Jay E TEMPER , 


INTRODUCING: - - the NEW 


WARNER EIE PROGRAM that is | 


THIS Is IT! The new Warnes Success Pro- 
gram “Engraving as a Profitable Business’ 
is now ready for you. It contains twenty 
chapters of pertinent information. It in- 
structs you, step-by-step, in the actual 
craft of engraving; it shows you how you 
can check the advantages of your own 
Engraving business in your community, 
your neighborhood; it tells you how to 
get the right price for your engravings, 
both made-to-order and stock engravings. 
The chapter on Marketing gives you eight 
plans . . . any one plan of which will bring 
you the increased income you desire. 


SEND FOR FREE BROCHURE 

There is absolutely NO RISK to this 
offer. You send no money, just your name 
and address. Never before has such an 
opportunity presented itself to the small 


| 
мм. Сл { 
= 
= 
“= 
E 


home-operator ...never быр a 
could so much profit be realized on so 
small an investment. Don’t delay. Get the 
facts today! Use the coupon or send your 
name and address on a postcard. 


Warner Electric Co., Dept. E-3-BS 
1512 Jarvis Ave., Chicago, Ill. 60626 


Engraving Division, Dept. E-3-BS SEND NO MONEY 
1512 Jarvis Ave., Chicago, IIl. 60626 

Please rush full particulars about your new Success Pro- 
gram, "Engraving as a Profitable Business." Tell me about 
your less-than-bank-rate credit plan that will help me get 
started in this profitable business in my spare time, at 
home. аш. you send me is FREE... no salesman 
will call. 


Name 
no —————— 
City, State, Zip 
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Sand spreader for slippery roads 


This motor-driven sand spreader, invent- 
ed by a Swiss engineer, feeds sand from a 
container to a conical housing below the 
motor. A disk on a telescopic coupling that 
acts like a lead-screw spreads sand in front 
of, and below, the car. The spreader motor 
is turned on with dash-mounted switch and 
shuts off automatically after three seconds. 
The reservoir holds enough sand for six to 
eight bursts when the going is slippery. 


ae ee te 


Giant Lectra Haul carries 200 tons 


A 200-ton capacity diesel-electric dump- 
er, the Lectra Haul M-200, above, is the 
world’s largest single-axle truck. A 1,650-hp. 
diesel drives the generator that powers the 
wheel motors. The giant rides on 10-foot- 
high tires, and is used by Kaiser Coal Ltd., 
subsidiary of Kaiser Steel, for strip mining 
in Canada's British Columbia. 
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LIFE GUAHD 
CONSTRUCTION 


...the most important development 
in boating since fibreglass 


Life/Guard Construction makes fibreglass boats 
safer, stronger and quieter than ever before. It's 
an entirely new way of building boats. 

Most modern hulls consist of layers of fibreglass 
bonded together. Flotation is provided by blocks 
of plastic foam and by an air chamber in the bottom. 
Some types of foam can become waterlogged and 
ineffective. And because most buoyancy is in the 
bottom, a boat filled with water tends to capsize. 


if the hull is punctured, water 
fills the ‘‘bilge tunnels," sup- 
plying the boat with its own bal- 
last to keep it upright... while 
Life/Guard Construction keeps 
it from sinking. 


Here's how Life/Guard Construction is different: 
a new kind of foaming plastic becomes an integral 
part of the boat. It soaks up sound and vibration 
but can't soak up water. 


It's safer because the foaming plastic can't become 
waterlogged. The boat is constructed with most 
flotation high in the hull and under the deck. This 
fact, combined with the “bilge tunnel" makes it 
virtually impossible for a boat filled with water to 
"belly up''—it remains right side up. 

It's stronger because the Life/Guard hull 

is an integrated unit of | 

layers of fibreglass, foam 
which adds structural 
strength, and additional 
layers of fibreglass. 

It's quieter because the 
foam deadens water and 
engine noise instead of 
transmitting and amplifying. 


You can actually hear and feel the difference. And 
the quieter, softer ride tells you the new safety is 
there. Some day, other boats will be built this better 
way.Todayit's available only in Larson and Glasspar 
Boats. 


Life/Guard Construction is another innovation from 
a company with a 54-year tradition of innovation— 
the world's largest builder of fibreglass runabouts. 


LARSON INDUSTRIES, INC. 
2325 Endicott Street, St. Paul Minnesota 55114 
*Patent Applied for 


¬ The '69 Larson is no fragile 
| е | beauty. Because inside, she's 
[ ¿w| a completely new kind of 

xa boat—stronger, safer, quieter. 
Life/Guard Construction* is the reason. 


Life/Guard makes flotation foam provide 
more safety—and more than just safety. 
The buoyancy is concentrated high in 
the hull, so even if you fill a Larson 

with water, it floats right-side-up. Most 


Skin deep 


(under the beautiful skin is strong, silent Life/ Guard) 


boats don't. Providing the buoyancy 
is a new kind of foam that 


can't absorb water. Permanent safety. 


The foam is applied in a new way, 
too. It's formed in-place between the 
inside and outside layers of 
fibreglass. It makes the hull stronger. 
And it absorbs engine and wave 
noise most hulls transmit. 


If Larson's pretty skin isn't enough to 


convince you, look deep. Look at the 
handsome interior, with vinyl reclining 
sunbather seats; the four exciting 

color schemes to choose from. 

Consider all the unextras (extra-cost 
accessories in other boats) and the 
lapline hull's soft million-bubble ride. 

And think about Life/Guard peace of mind. 
No wonder more people buy Larsons 


than any other fibreglass runabouts. 
"Patent Applied for. 


LARSON BOATS, LITTLE FALLS, MINNESOTA « NASHVILLE, TENNESSEE « A DIVISION OF LARSON INDUSTRIES, INC., 2325 ENDICOTT STREET, ST. PAUL, MINNESOTA 55114 


Evinrude 115-5 
115 hp V-4 
THE"SNUGGER" 


world's smallest 
big outboard! 
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size 


Outboard motors are big enough. 


The real trick is to make them small enough. Small 
enough and short enough to get the power 
package back down in the motor well — where it 
belongs. 

How we did it is a story straight out of outer space: 
Space Age materials. Solid state electronics. Com- 
puterized design. Miniaturization. And the low- 
silhouette V-4 shape. This new second-generation 
Evinrude V-4 is so far advanced mechanically, we 
literally had to teach machines to build it. 

We made the big outboard better by making it 
smaller. 


The action's all there — everything from competi- 


EVINHUDE 


Div. of Outboard Marina Corporation 


tion speeds to the highest take-off power of any 
Evinrude ever built. 115 horsepower in 37% less 
space and 20 lbs. less weight than last year's com- 
pact Evinrude "100". 


And the weight is concentrated down low — for 
safety and stability. 

The push-button luxury is there, too — with fail- 
safe electric shifting, sound-sealed quieting and all 
the inconspicuous elegance of an inboard or stern 
drive — at hundreds of dollars less. 

All that’s missing is the height, and the bulk, and 
the size. We'll gladly leave these things for whoever 
wants to claim the “biggest outboard”. 


We don't. 


1 EVINRUDE MOTORS 


4277 N. 27th St., Milwaukee, Wis. 53216 


q 
| 
| Please send me your new Evinrude catalog. | 
| 
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JN >= = We've always thought 
S. it a good idea 


254 N to put our beer 
| | in the same 


clear glass you do. 


Next time 
vou have a beer, 
T | make it 
BAN Miller High Life. 
You'll know 
what we mean 
Lu when we say: 
Miller makes it right. 
fae And that's why it is 
ivan Тһе Champagne 
of Bottle Beer. 


© MILLER BREWING CO., Milwaukee 
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EXCLUSIVE! 


Amazing one-man subs 
bring you eye-dazzling 
pictures from the deep 


By 
Capt. JACQUES 
COUSTEAU 


PHOTOS BY W. STEVENSON BACON 


ow do you convey to the people of the world the 
M magnificent vistas that lie beneath the ocean? I 
have a life-long love of it, and of adventure; and a few 
years ago we were given the opportunity to communi- 
cate this love, this source of inspiration, to the public 
via the medium of television. 

By now our programs [““The Undersea World of 
Jacques Cousteau,” ABC-TV], produced by myself 
and Alan Landsburg, Metromedia Producers, have 
been seen by millions. Aided by my best team of 
Continued 
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Fiberglass cover is removed from Sea Flea to ready 
it for overhaul, With pressure hull of steel nearly 


Crewmen discuss minor problem encountered with 
sub inverter. Inflatable collar around hatch springs 
up to form tower for emergency exit in heavy seas. 


INL 
м 


divers and other underwater experts we 
have tried to show the viewer the strange 
and wonderful forms of life that exist in 
the ocean and the enormous natural riches 
it contains. We have tried to communicate 
some of the excitement we feel at being 
among the first to explore man's last great 
frontier on earth. 

Tools for exploring. Not the least of my 
reasons for embarking on this great adven- 
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a half-inch thick, sub usually operates down to 1,500 
feet, but it can go well beyond 3,000 feet. 
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Winch cable is attached to second Sea Flea stored in 


"well" beneath the Calypso's afterdeck. The two 
subs are used together for filming episodes. 


ture is the fact that fascinating, if expen- 
sive, new tools are now available to help 
us capture some of the wonders of the 
ocean on film. 

Among the main ones are our pair of 
tiny one-man submarines, which we have 
dubbed the “Sea Fleas.” Before explain- 
ing how they work, a few other items: Our 
color-movie cameras (two are carried by 
each submarine) were engineered by us 


Engineer Jacques Roux overhauls two-hp. 
electric pump motor (foreground) that 
propels sub. Water exits via jet nozzles. 


Roux communicates with sub- 
merged sub by sonar telephone. 
Device operates at 40 kHz, has mile 
range depending on conditions. 


and contain special optics. They are usu- 
ally operated as handheld units by our 
scuba divers. 

The scuba gear was also designed by 
us, Each outfit contains a helmet radio 
transmitter for the diver to communicate 
with our ship, the Calypso, when he sur- 
faces. Other features include a sonar trans- 
mitter for underwater communication 
between individual divers and between 


Streamlined backpacks of Calypso scuba divers contain bat- 
teries for lamp, radio, and sonar as well as the air supply. 
Radio antenna on top of helmets gives divers other-world look. 


| UNDERWATER EPA: BY — PELMMOTIE С 


Tiny Sea Flea is very maneuverable underwater (note side jet noz- 
zle). Detachable weights adjust depth; a mercury system, the trim. 


divers and the ship. The outfits have built- 
in lights, compasses, an emergency signal 
that can be heard a mile away, and emer: 
gency signal rockets. Last but not least 
is a shark billy to push the sharks away 
when they are too many. 

The Calypso herself is worthy of men- 
tion. A former minesweeper which we first 
outfitted for oceanography in 1950, she 

Continued 
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One of two movie cameras carried by the sub is in- 
stalled (both 16mm and 35mm are used). Lens 
openings and camera motors are controlled by pilot. 
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Preparing for training dive is Michel Deloire assisted 
by Raymond Coll. Pilots climb into sub on deck; 
hatch is sealed and vessel is swung overboard. 
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Camera capsule is visible with fiberglass cover re- 
moved. At front are two of the three 750-watt movie 
lights. At top of sub is one of four viewing ports. 
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includes such things as a built-in under- 
water observation station in her bow, 
closed-circuit TV monitors, laboratories, 
and living facilities. 

The Sea Fleas. The tiny subs, which 
take anywhere from 10 to 100 percent of 
the film for our “specials,” are a story in 
themselves. The real breakthrough here 
is that they are small and easy to handle. 
They do not need a large, specialized ves- 
sel as a tender. They are a unique new 
tool for oceanography, for they can be de- 
ployed out into the ocean like a school of 
fish—with all the maneuverability and ob- 
servational capabilities of small under- 
water creatures. 

'The basic features of the Sea Fleas were 
proved in my 1959 Diving Saucer—which, 
by the way, has been the ancestor of all 
modern underwater vehicles. The most 
important of these features are jet pro- 
pulsion with two side nozzles; extreme 
maneuverability through 360-degree rota- 
tion of these nozzles together or sepa- 
rately; static buoyancy finely adjustable 
both ways; safety devices such as an in- 
flatable hatch “tower” for exit in heavy 
seas; mercury ballast to instantly tilt the 
sub; extreme streamlining to avoid entan- 
glements; and hydraulic controls. 

The Sea Fleas proved themselves mag- 
nificently during their more than 100 
hours of operation in some 50 dives. Prac- 
tice makes them easy to handle, though 
at first I found them a bit like women— 
seductive and unpredictable. This last 
was, of course, due to their extreme minia- 
turization. 

Inside the subs. Crawling into the sub's 
rear hatch, the pilot lies prone in the 
three-by-61,-foot hull, looking out through 
the lower front porthole. His instruments 
include a barometer, a CO, meter, clock, 
gyrocompass, two F (fathom) meters, 
tape recorder, radio for surface communi- 
cation, pinger (for pinpointing the sub's 
location), echo sounder, and underwater 
telephone. 

A single control stick and rationalized 
controls make it easy for the operator to 
be both pilot and observer. The control 
stick takes the sub up, down, forward, 
back, or sideways. When it is moved from 
port to starboard, it controls the rudder. 
Back-and-forth movement activates the 
mercury trim system. 'The stick also holds 
switches for the propulsion pump motor, 


camera, and lights. As you can see, our 
pilot easily becomes a camera man, work- 
ing in perfect harmony with the sub to re- 
cord anything of interest that he sees in 
the ocean depths. 

Cameras, lights, action. Energy for the 
Sea Fleas comes from 62 two-volt lead- 
acid cells in four battery boxes beneath 
the outside fiberglass covers. These are 
open to sea pressure and are simply 
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- On board the Calypso— 
a life of endless adventure 


Captain Jacques-Yves Cousteau's love of 
adventure carries him to the far places of 
the globe, and it was to distant ports that 
PS traveled to bring you this story. 

Life on board the French ship Calypso, 
which we sampled during an eight-day voy- 
age between San Juan, Puerto Rico, and the 
Canal Zone, is never routine. There is an 
immensely knowledgeable crew—divers, 
photographers, engineers, oceanographers 
—men for whom voyaging is a way of life. 

Stopping at small, almost unknown is- 
lands on our way across the Caribbean to 
test-dive the small one-man submersibles 
illustrated here, we found each day filled 
with incidents that might have been taken 
from a novel—except they really happened. 

Object of the curiosity of the islanders, 
the Calypso was boarded a number of times 
by local residents, on one occasion with 
loaded pistols. She was suspected of car- 
rying contraband or perhaps of being en- 
gaged in searching for buccaneer Henry 
Morgan's gold—thought to be in the area. 

On another occasion it was our pleasure 
to make the acquaintance of a voodoo prac- 
titioner (or “witch doctor," as he called 
himself), one of many believers in the black 
arts who live in this part of the world. 

The principal surprises came from the 
sea, however. In the clear warm waters of 
the Caribbean we saw sharks, stingrays, 
barracuda, and colorful smaller fish. Phos- 
phorescent plankton illuminated the sea, and 
schools of flying fish were a diversion. 

It is these surprises Capt. Cousteau regu- 
larly presents to TV viewers. If anything, 
the amazing sights he has brilliantly cap- 
tured for the home screen are an understate- 
ment of the real thing.—W. Stevenson Bacon 


topped with oil. In addition to powering 
the two-hp. propulsion motor and the in- 
struments, the batteries provide light for 
sailing and for photography. 

Looking like giant eyes, three 750-watt 
iodine lamps mounted in the front of the 
sub give enough light for color pictures. 
Any two lights are used at a time, illumi- 
nating the ocean depths for either of the 


[Continued on page 184] 
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Much underwater film footage is taken with hand- 
held cameras with self-contained batteries and 
light. They weigh 75 pounds—very little in the water. 
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World authority on scuba diving, Frederic Dumas 
(left) is assisted with wet suit by J. Clair Riant. 
Dumas is one of experts who assist Cousteau. 
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n | Chevrolet Impala is the shortest of the full-size cars tested, but it has ample interior space. 


soc THE FULL-SIZE 

2 FAMILY CAR 
Biggest Bargain f 
Your Buck? 


All these cars offer great value. Here our test team tells you 
how good they are, and in what ways they differ 


pr 


| Plymouth Fury 111 is livelier than either Ford and Chevy, yet it proved to be less fuel hungry. 


Pontiac Catalina is the longest, roomiest, most powerful, and most expensive of the four cars. 


m 
$c 5; at 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 
PHOTOS BY DAVE HOUSER 


# 
®" here's a lot to be said for Detroit's full- 
size cars. Equipped with big V-8s, 
power steering, power disk brakes, and 
heavy-duty suspension, they’re roomy, 
comfortable, speedy, safe, and well-ap- 


pointed. Yet within their overall dimen- 
sions, it would not have been difficult to 
design for even more useful space. Or a 
smaller package could have been designed 
around the same interiors. [See the Iso 
S-4, page 120.]. 
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The cars are heavy, which makes for a 
apa. d directional stability. 


tire wear, throws an extra load on brakes, 
and can cause handling problems. 
These pros and cons apply to all four 
cars and we evaluate them in this light. 
We ordered two-door hardtops. Ply- 
mouth was unable to deliver one with the 
drive train and chassis options we speci- 


fied, and supplied, instead, a four-door 
hardtop that met our mechanical specifi- 


cations for the tests. 


After hundreds of miles in each car, 


we can argue the case for a а E 


ng an and stability. 
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Ford's small controls are out of reach when you're 
in a normal driving position. With outstretched 
arm, Norbye's hand is still five inches from key. 


the road conditions, the greater the advan- 
tages of the HD springs and shocks. 
From this experience, we can see no justi- 
fication for standard suspension at all. 
And HD suspension 15 a bargain at prices 
ranging from $6 to $24 on these models. 

We mentioned safety. The most impor- 
tant new features have to do with impact 
protection, and we did not crash-test our 
cars to check them. In case you have for- 
gotten, Chevrolet and Pontiac have guard 
rails built into the doors for side-impact 
protection, and the front section of the 
Ford frame is designed to absorb a head- 
on impact at a controlled crumple rate. 
All have “headrests” and more belts and 
buckles than you can find your way out of. 

This mass of belts and buckles is one 
of the main irritants on ’69 cars. Neat 
storage is difficult, and we fear too many 
people will choose to ride without upper- 
torso restraints rather than tangle with the 
mess that results. The GM cars use locks 
of different size to help you differentiate 
between lap belt and harness, but there 
are still too many loose ends every time 
you try to buckle up. 

These cars are built for the same over- 
all purposes and have the same general 
character. All are powerful, quiet, well 
finished. Noise levels are so low that slight 
noise (from a radio antenna, say, flagging 
in the wind) becomes more noticeable 
than in lower-grade cars. Though heavy 
and very stable in crosswinds, the cars 
still showed quick response and balanced 
handling in our tests. There are also im- 
portant differences between cars. Let’s 
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Galaxie hardtop’s doors are enormous, giving easy : 
access to rear seat. Dashboard is swept forward, 
away from front.seat passenger, for more safety. 


examine them in full detail, one by one. 


CHEVROLET 


When you're at the wheel of the Im- 
pala, it feels smaller and handier than 
its size and weight lead you to expect. 
Excellent quick steering and a clear view 
from the driver's seat help you feel at 
home right away. Small neat-looking con- 
trols are well grouped. The instrument 
panel has a long row of warning lights, and 
in addition to color-coding, the words— 
brake, hi beam, oil, temp—are spelled out 
in white, but are visible only when the 
light goes on. When everything is normal, 
there 1s nothing to distract you. 

In typical GM fashion, the Impala’s 
interior is rich looking. The quiet ride 
adds to the feeling of luxury. Outside, the 
vinyl rub rail along the widest part of the 
body is standard. 

On the minus side, we found the wipers 
unduly noisy in operation. The seat-back 
locks are inconvenient, and getting in and 
out of the back seat was not easy. We were 
disappointed in the braking performance 
(rear-wheel locking problems), and we 
needed two small repairs: A loose union 
in the oil-pressure sender pipe caused loss 
of oil, and the grease cup on the left-front 
wheel hub came off in a high-speed turn. 


FORD 


The Galaxie’s front seat is extra spa- 
cious and designed for safety. The doors 
are enormous and give easy entry to the 
back seat. The seat-back locks, high on 
the side, are the best in the business. 


и 


Pontiac hood has poor fit—or so it seems. Actually, 
the rubber-bumper-and-grille assembly can easily 
be adjusted up and down to fit flush with hood line. 


While the aircraft-style instrument panel 
looks advanced, the layout of small con- 
trols caused serious problems. 

. Most controls are out of reach from a 
normal driving position. You have to 
bend forward for every little thing. 'The 
light switch is hidden under the dash— 
not far from the brake release which is 
easily confused with an air-vent handle. 
The radio is in the upper left corner of 
the panel, so only the driver can reach it. 
We think this is a mistake—playing with 
the radio can be fun for a passenger but 
Just an extra chore for the driver. The 
glove box is so small as to be almost use- 
less—truly for gloves or glasses. 

The brakes faded in the final stop, and 
the steering was so slow that low-speed 
maneuvers became a chore. ‘The old Y- 
block 390-cubic-inch V-8 is a reliable 
workhorse, but a very heavy gas eater. 


PLYMOUTH 
The new Fury with the fuselage-type 
unit body has nice solid-sounding doors 
when you slam them. The floodlighted 
instrument panel looks modern, and small 
controls (except for the left-hand key) 
are handy. The Chrysler-type inside door 
handles are unquestionably the best, but 
the interior finish looks cheaper than that 
in the other cars. The right door-lock but- 
ton came off, forcing us to use the key 
every time. 'The turn-signal lever has no 
step for lane-changing. The car has front- 
door vent windows and no upper-level 
ventilation, unlike all others in this group. 
The worst objection to the Fury is the 
Continued 


Pontiac steering wheel is vinyl-covered and gives a 
good grip. Wheel size proved ideal, and the three 
horn buttons in the spokes are convenient to use. 


Grease cup repeatedly fell off the left-front wheel 
hub on the Impala—a poor press fit that the factory's 
quality-control men somehow had failed to catch. 
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Prior to brake-testing the Catalina, Norbye attaches 
the m.p.h. cable to the fifth wheel while Dunne pre- 
pares to hook it up to the electric speedometer. 
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noise and vibration in the unit body. Re- 
gardless of road surface, the interior of 
the Plymouth is never as quiet as the oth- 
er cars (which have separate frames and 
bodies). The 'TorqueFlite operates on 
higher pressure than other automatic 
transmissions, and gives very positive, 
sporty shifts—but is not smooth. ‘The 
transmission also made a loud noise 
whenever we shifted from Neutral to 
Drive or Reverse (at idle). 


PONTIAC 

The Catalina impressed us with its 
outstanding performance and total reli- 
ability. Pontiac has pioneered standard- 
ization of very “long” axle ratios and 
variable-ratio steering. And their fearless 
approach to engineering has also led to a 
surprisingly efficient engine—it was best 
on acceleration, and second only to the 
Plymouth on fuel economy. 

If the instrument panel seems old- 
fashioned, it's simple and clean-styled, 
and all controls are within easy reach. 
The vinyl covering of the steering wheel 
looks neat and provides a good grip even 
when your hands are sweaty. Pontiac not 
only has the vinyl rub rail on the body 
sides, but a stylized front bumper of spe- 
cial rubber. 'The Pontiac's drawbacks are 
the same as those of the Chevy: poor rear 
seat entry, noisy wipers. But GM's articu- 
lated wipers are among the most effective. 


74 | POPULAR SCIENCE 


Lane change: Pontiac rolls more but handles more precisely; VRS makes for quick response. 


5 


CONCLUSIONS 

DUNNE: My choice is the Pontiac. It's 
a solid car that you can trust. The ’69 
Catalina is quiet, powerful, and has a 
really expensive look from the outside. 
One big drawback is the old-fashioned in- 
strument panel—but that steering wheel 
is a gem! 

NonBYyE: I'll go for the Chevy. Its fast 
straight-ratio steering suits me better 
than the variable-ratio in the Pontiac, and 
I think its handling response is more pre- 
dictable. It's obvious that, for '69, Chev- 
rolet has put more money than usual into 
the Impala, probably in an effort to take 
the lead away from Ford in the area of 
comfort, luxury, and quiet. I think Chevy 
has done it. 


up to its limit in this test. Body roll and steering 
angles proved moderate throughout this ordeal. 


Lane change: Impala was beautifully obedient right 


1 Ў а 


1 


How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car's ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). ien warmup 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ng distance without wheel locking in a 12- 
‘oot-wide lane. Pedal pressure is recorded on 


LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


all stops. Excessive pressure indicates fade. ызы" "Чы EO RN iz 
ACCELERATION The 0-60-m.p.h. test MANEUVERING . Snaking а car as fast as 


shows a car's ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
Dower reserve; 25-70 m.p.h. test simulates a 
*&izhway merging situation or passing on a 
two-lane road. 


In all tests, the car is in Drive. 


possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


JIMENSIONS (inches) CHEVROLET FORD PLYMOUTH PONTIAC 
Imp la Galaxie Fury 111 Catalina 

\1 Ground clearance ......... b SMOKER x ako 5. 
12 Front leg room (max.) ..... ELA с у шл. юлы. ЖЕЙ a XE PES EM Sens HS 6 CN $4 P 42.4 
43 Front head room ......... DELE n sed que acer E о енене онно PE. dou nescius mun юксек 38.6 
LA Rear head room .......... 37.5 ......... eeu, СОМ im NETS enone AI E ngu pene SA 37.8 
\5 Rear leg room (min.) ..... г CORE a ope жы ensis JO. siueexcne къ ewer BBG s кз woes xw ks . 34.1 
46 Wheelbase ; £M eae wool i 121.0 EZGÜ о as cum oct ims 122.0 
A7 Height 22.2 x IX vs 54.0 Sum. „ URGE WA cia Ho x su See SX Sx 54.8 
31 Wian 73.8 79.4 WEM LL sce sinu mss cmd 79.0 
12 LONE sx oem amm ors EDU orre me кыя PIAU „шз suce 214.5 a onu imenmem nv taxe 217.5 
33 Front track .............. 62.5 63.0 . BENE g oa EES ms oum 64.0 
2 Rear track . GA ари гын» ne BREE cs meau БАШ) o caseus киш суша BOF = avon фалан 64.0 

5 Front hip POON es ca cess es GAB o cuu ears Ee v suns ры sens Bed «Фи ve sear se i 63.7 
е Rear hip room ............ BB Cu RS RU wu Bik zi m Neues 63.4 .. s 55,5 
SPECIFICATIONS 
-ngine type ... QUEM MUB o a ue oes V.8 ОНУ V-8 eru xa ca OHV VES — 
dog atone сы se n eee зый Ж нын ., 4.05 x 3.78 in. „4.25 x 3.38 bos uu ux уа аи 
Jisplacement .............. 3956 CULM ux scence 390 Cu: İN 2 c JBA СШ. HE uuo 400 cu. 
compression ratio ...........9:1 .............. DE. sima we sss Gg 2l. s ay рош аз pp NS 
oai ud e o oO DN D one 2-barrel _... one 2-barrel ....... one 2-barrel _......one 2-barrel 
ower @ r ‚............265 @4800....... 265 @ 4,400. ..290 @ 4,400 .......290 @ 4,600 
Torque (ib. A m tom X80 0 2800 A 390 @ 2,600 ...390 @ 2,800 ....... 428 @ 2,500 
Transmission ; i .. Turbo HydraMatic . . Сгиіѕе-О- Matic ..... TorqueFlite ..., Turbo H'Matic 
Axle: PAO: cc cecus ow гы cas кы ABOI os on ыг. Al Amis p 2.29:1 
FES! icr бз mu Be Se Gu ДА Goodrich Goodyear ......... Goodyear ......... Uniroyal 
[Че SÎZÊ S2. o oe me aomuremavane d 8.25-15 ........... ASS: « canes sx кшк B 25E рз дшде шя: ‚55-1 
Turning diameter ........... 43.6 ft. ........... 42.3 ft: = sca йз БҮЗ АРА | ушу... 43.75 ft 
Turns, lock to lock ........... JER е ext ee sees 4.1 oe 3.5 .. ‚........2.85 
STORES sy уусуз xe єк езшш» шш ron — disk/drum a UR BEE sous disk/drum ........ став grum 
"Deb TAME ауа we ose senes dee cem „Ёз! ава WES wee aurea ek Bathe уз их жк oes: gal. 
urb weight os 2s saw oss os 12 Ё ID. aus ux cad EDD ABE uses cm ишы 4,172 Ib res Ib. 
TEST RESULTS 
Acceleration 0-60 m.p.h. ee ies | تی م و ب‎ L1,B SBE was nm nu 11.0 $ес........... 10.6 sec. 
Acceleration 0-80 m.p.h. ..19.4 sec. .......... 19.6 SEC. .......... 19.8 sec .. 18.2 sec. 
Acceleration 25-70 m.p.h. .....12.4 sec. .......... 12.8 sec 119 sec ..11.3 sec. 
3raking distance 60-0 m.p. Hs ... 195 f. 3 INS ise асар 198 ft. 10 in TFS ft. . .161 ft. 6 in. 
jrake-pedal pressure .........40 Ib. .. .. 200 Ib POS us ex dunes a 115 Ibs. 
Max. speed—lane change 58 m.p.h ..60 m.p.h (OG ИрИ а sees s 58 m.p.h. 
Max. speed—traffic weave ....30 m.p.h We Aoc ‚........ 25 m.p.h. . ..28 m p.h. 
Average fuel mileage .... . 11.4 m.p.g .. 10.2 m.p.g 12.1 Пер... ........ 11.7 m.p.g. 
rice (BASIC) scum cu ms ou enm QE STU. uuum илк ema Do IO ax scenes юч › $2,962 . ... $3,157 
rice (as tested)... ... s. SSO) xm os $3,886 : pe BSG ..... . . $4,114 
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PICTURE NEWS 


The 21-foot trailer (left) was meant 
to float. Built by G. E. Husted of Eu- 
gene, Ore., it becomes a houseboat when 
unhitched and launched on a lake 
(above). Pontoons, stored on the roof 
when the vehicle is land-borne, flip down 
on aluminum struts for water travel. A 
55-hp. outboard motor propels the trail- 
er-boat at up to 15 miles an hour. 


Camper converts into boat | 


am‏ ےر 


Six 1,500-watt floodlights above Jeep's top aid night Smoke ejector, with large exhaust fan, sucks 28,000 
firefighting. T-shaped arm is raised hydraulically. ^ cubic feet of smoke a minute from burning building. 


The Chicago Fire Dept. has converted 
Midget fire engines go where  forward-cab, four-wheel-drive Jeep trucks 


into fire trucks that can maneuver into 


the big ones can't spots too small for big fire engines. They 
get through streets clogged with larger 
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The ultimate fastback? 


The wild-looking Bertone Carabo has 
no rear window. The back of the car 
is covered by a hinged hood that's lou- 
vered for ventilation and rear vision 
(right). Hydraulically assisted doors 
open upward, and the steering wheel 
swings right for easy entry into the 39- 
inch-high car. Instruments are at the base 
of the windshield, far forward to reduce eye- 


ж. z н T 
"edd. cos 


Jeep pressure wagon, with short wheelbase and light 
weight, gets near, even into, burning buildings. 


trucks, climb steep embankments, roll over 
fire hoses without damaging them, even en- 
ter burning buildings for a quick attack at 
the heart of a blaze. Cost of the Jeeps: 
about one-quarter that of a full-size truck. 


yi PICTURE NEWS < 


focus change between dials and road. Pivot- 
ing vanes in the nose cover the headlights. 


А United Air Lines Boeing 727, top, with 
new engines, emits no smoke on a full-power 
takeoff. The power plants have been re- 
designed with new combustion chambers, 
and nozzles that spray fuel directly into the 
chambers. A conventional 727, lower photo, 
leaves a heavy, air-polluting trail of unburn- 
ed carbon in a takeoff a few minutes later. 
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Science probes the mysteries of 


LIGHT AND Y 


Here are some surprising new discoveries 
about how the sun's rays entering your eyes 
may affect your physical and mental well-being -- 


By WILLIAM and ELLEN HARTLEY 
DRAWINGS BY CARL ROSE 


D... fluorescent tubes were recently in- 
stalled in the control room of a Florida 
radio station “Чо make the surroundings 
more cheerful" Within two months 
broadcasters began to goof on the air, 
tempers rose, and almost everyone got 
sore at the management. 

Two employees quit. Finally, one man 
said he'd “blow his cork” if those pink 
lamps weren't removed. So back went 
white tubes, and, in a week, normal peace 
and efficiency returned. 

A Chicago restaurant, the “Well of the 
Sea,” has used near-black ultraviolet 
lights in its dining room for almost 20 
years. The waiters have far better health 
records than employees who work under 
regular indoor lighting in other areas of 
the restaurant. 

Some years ago, Dr. John Ott retired 
to Florida, hoping southern sunlight 
would improve his legs, which were se- 
verely crippled by arthritis. Sun-soak- 
ing failed to help. Then he broke his 
sunglasses. Sunbathing without them im- 
proved his condition in a few days, even 
enabled him to throw away his cane. Ott 
found that the sunglasses had filtered 
out almost all ultraviolet rays from the 
light reaching his eyes. (He has since 
developed a full-spectrum lens that ad- 
mits ultraviolet. ) 

Such discoveries have convinced in- 
vestigators that a lack of natural light 
may be shortening the life of civilized 
man, impairing his health, reducing re- 
production, and even inviting cancer. 

Living behind glass. Lack of exposure 
to natural light is the price man pays for 
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Chicken farmers increase egg 
production in winter by using 
artificial lights in coops. 
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High reproduction rates in 
the tropics could result from _ 
increased exposure to natural light. 


spending up to 90 percent of his life in 
buildings and vehicles. The glass win- 
dows block off the greater part of the 
ultraviolet end of the light spectrum. 
Most artificial lights do not replace lost 
radiations. 

Two years ago, Russian scientists 
N. M. Dantsig, D. N. Lazarev, and M. K. 
Sokolov stated: “If the human skin is 
not exposed to solar radiation (direct or 
scattered) for long periods of time, dis- 
turbances will occur in the physiological 
equilibrium of the human system. The re- 
sult will be functional disorders of the 
nervous system and a vitamin D defi- 


= 


“Cheerful” pink fluorescents made 
employees in a Florida radio station 
flip until white ones were restored. 
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Waiters in a Chicago restaurant with 
predominantly “black” light had better 
health records, were more efficient. 


ciency, a weakening of the body’s de- 
fenses, and an aggravation of chronic 
disease." 

Sunlight deficiency goes far beyond 
that, however. Dr. Ott, who is chairman 
and executive director of the Environ- 
mental Health and Light Research Cen- 
ter in Sarasota, Fla., reported in The Op- 
tometric Weekly: “We are just beginning 
to find that light entering the eyes, in 
addition to vision, stimulates activity in 
both the pituitary and pineal glands 
and possible other areas of the mid-brain 
region that control the endocrine system 
and the production of hormones." 


The light you "see" is from the middle 

of the total light spectrum. The rays too short 
to be seen (right) are ultraviolet light. 
Infrared rays (left) are too long to be seen. 


Mice born of parents kept 
under pink fluorescents lived 
half as long as other mice. 


An arthritis victim who broke his 
sunglasses discovered that going __ 
without them improved his condition. 


The light you “see” is the area in the 
middle of the total spectrum. At one end 
are waves too short to be seen—the ultra- 
violet. At the other end are those too 
long to be seen—the infrared. 'lhere are 
even shorter and longer types of radiant 
energy beyond the ultraviolet and infra- 
red; and in all probability they have mild 
to significant influence on the human 
organism. 

Dr. Ott became interested in the effects 
of artificial light while doing time-lapse 
photography—taking pictures at regular 
intervals of something that changes very 

Continued 
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Dr. John Ott, in photo taken some years ago, is 
shown doing time-lapse photography, which first 
revealed clues that natural light affected many 
aspects of life and growth in man and animals. 


slowly, like a growing plant, an opening 
flower, the actions in a living cell. It 
may take a year or more to complete the 
photography. 

When the pictures are projected in 
sequence on motion-picture film, the 
viewer can rapidly see growth or change 
that may have extended over a year. A 
bud will swell in the time it takes to 
blow up a balloon. 

Although curious about why some 
plants bloomed while others didn't, Ott's 
first significant clue to the phenomenon 
turned up while photographing the growth 
of a pumpkin plant for Walt Disney's 
Secrets of Life. To give more light to 
seeds growing under a skylight in a base- 
ment studio, he added ordinary fluores- 
cent fixtures with cool-white tubes. These 
give light rich in the orange to pink part 
of the spectrum; women like them be- 
cause they make cosmetics look redder. 

The uncooperative pumpkin. Pumpkins 
develop both male and female blossoms 
on the same vine. Both types of blos- 
soms appeared on Dr. Ott's vines, but 
the female buds turned black and dropped 
off. Result: no pumpkins. 

Dr. Ott tried again the following year. 
But since the old fluorescent lamps were 
beginning to flicker, Ott replaced them 
with new ones of daylight white that 
gave off a slightly bluish light. The choice 
of the new lamps was accidental. 
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New Vita-Lite Dr. Ott (left) helped to develop is 
seen above. The lamp produces the full spectrum 
that you get in natural light and is designed to give 
indoor dwellers needed quota of ultraviolet rays. 


This time the female buds developed 
normally, while the male buds withered 
and dropped off. But on plants grown 
under natural sunlight both genders of 
blossoms were healthy. 

In another study, Ott attempted to 
take time-lapse photographs of the growth 
of an apple from bud to maturity. He 
rigged a scaffold beside an apple tree, 
with a healthy branch enclosed in a box 
with a glass skylight on top and automatic 
shutters that would close off external 
light whenever a frame was exposed on 
the motion-picture film. 

All seemed to be going well; the apples 
on the photographed branch grew beau- 
tifully. But by fall, when other apples 
on the tree had turned red, the ones in 
the box remained green—immature. 

He tried again the following year. Re- 
sults were the same until, in desperation, 
he substituted  ultraviolet-transmitting 
plastic for the glass in the overhead sky- 
light. In a few days the apples had 
matured and turned red. 

Other investigators have found that 
when you block any part of natural sun- 
light's spectral energy from entering the 
eyes of many insects, abnormal growth 
may result. 

If natural light affects the health and 
growth of plants and insects, as it does 
almost without exception, some scientists 


[Continued on page 204] 


Td. H | 
Alarm watch for skin divers 


An underwater alarm watch, the 
Polaris sets off vibrations that can 
be felt on your wrist and heard 
clearly underwater. The watch is 
self-winding and has luminous 
hands and dial. It’s been tested to 
depths of 600 feet. Made by the 
LeCoultre Watch Co., it’s $180. 


Charcoal-filter air conditioner 


GE’s new Fashionaire is said to 
be the first room air conditioner 
with an activated-charcoal filter to 
help screen unpleasant odors from 
the air. Air is first drawn through a 
foam-type filter to remove solid par- 
ticles, then through the charcoal 
filter before being cooled. 


Ж PICTURE NEWS 


Ski with foam center 
makes sportman's life soft 
A skier makes a turn (right) 
on AMF Voit Spectra skis, 
which use no wood. 'The skis 
have a polyurethane core cov- 
ered with fiberglass in a 
computer-controlled process 
(above). The fiberglass is 
wound in a figure-eight pat- 
tern around the core. Voit 
claims the design makes them 
five times stronger than other 
fiberglass skis. Price: $135. 
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Weathertight shelter setup is a snap 


The all-season Porta-Shell is made of fiberglass 
sections that can be assembled in about 10 minutes by 
snapping parts together. They’re made in sizes vary- 
ing from 40 to 112 square feet, by Unique Products 
Engineering, Nashua, N.H. 03060. 
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Reporter Gannon, right, 
gets preflight briefing 
from pilot Ed Mahler on 
the stunts they'll do—the 
four maneuvers shown, 
with their fine points, in 
the drawings opposite. 


A champion stunt pilot 
takes me for 


MY WILDEST 
AIRPLANE RIDE 


Our do-anything reporter braces himself to try 
rolling, looping, and the fearsome hammerhead 
stall—and finds aerial acrobatics just his dish 


By ROBERT GANNON 


{| was in the rear seat of the plane, waiting for pilot “Big 
Ed" Mahler to show me firsthand what stunt flying is like. 
And I was very uneasy. You might say petrified. 

It was cool outside at Princeton Airport, N.J., but the air 
in my tiny cockpit seemed close and stifling. I checked to 


Continued 


In AT-6 plane's back seat, Gannon gets set for ride—‘‘petrified,’’ but not too 
much so to see that his parachute harness is properly adjusted, just in case. 


$2 POPULAR SCIENCE 


1 


| 
| 


| Shallow dive" 
to gain speed 


Striking maneuver ro- 
tates plane this way. 
The more slowly and 
smoothly it’s done, the 
more skill it takes. 


SNAP ROLL 


Sudden and jerky com. 
pared to slow roll, this 
maneuver whips plane 
over by own momen- 
tum, after abrupt appli- 
cation of controls. With 
standard plane, a goof 
in timing could yank 
loose a control fitting, | 
pop rivets, or crack 
the windshield. 


LOOP 


6 Throttle reduced 
to avoid excessive 
speed and g-load 


3 Left stick; 5 Forward 1 Left and forward 
right rudder stick ! stick; right rudder 


ы ма 


Nose kept pointed 4 Left and forward Left stick; 8 Controls 
st one spot during stick; right rudder right rudder neutralized 
t of maneuver 
1 Stick back hard and ^ Tostart recovery, stick 
roll started abrupt. and ailerons neu- 


tralized, and rudder re- 
versed to full opposite 


ly applying rudder 


—7Á 
5 Full aileron in | Roll slowed by 5 Stick snapped for- 
& direction of roll, opposite aileron ward; aileron and 
increasing rate rudder neutralized 


5 Full left 
rudder iu 
before stalling 


1 А Climb con- 


pitot detects 
т. и 


SS stick held 

: stic e 

rir Е back until climb 
IHR is nearly vertical 


1 


Stick back - Dive to 
4 harder gain speed 
Throttle | 1 
t oP eine | E | 
o cruisin 
2 Stick back, r.p.m. ^p ' \ | ! 
after level- plane lev- "CIE. = 

els off V E... | 
KO \ ү [| Stick back 
— 3 and power 


м ы 8 
Classic maneuver looks simple in princi- 


ple—but making perfect circle, rather than Tipping over sidewise, from nearly vertical climb into a 
oval or half-moon, takes some doing. dive, calis for critical timing with rudder—or eise. 
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"For an instant it seemed terribly important—the preoccupying puzzle 


see that my safety belt was secure—I 
might be straining it. I noted where I 
could grab the plane's rib tubing—and 
made sure I could open the sliding over- 
head canopy in case I got airsick. I 
adjusted my parachute pack. 

What I was to try—aerial acrobatics, 
or aerobatics for short—is a vanished 
art for the conventional flier. (An air- 
plane is considered to be in aerobatic 
flight when it dives or climbs at more 
than 30 degrees, or a bank exceeds 60 
degrees.) A student pilot no longer is 
required to spin his plane during his 
license exam. Rare is the pilot who has 
ever flown upside down. 

And it’s a shame, a stunt flier will tell 
you. Most pilots haven’t the foggiest 
notion of what happens when you use 
full rudder, elevator, or ailerons. But a 
pilot trained in aerobatics knows what 
a plane will really do. In an emergency— 
say, lf he gets caught in the blast of a 
jet just as he’s landing—the ability to 
use controls to the fullest may save his 
life. Besides, I was to learn, tumbling 
around the sky is fun. 

The motor churned, backfired to life, 
and roared. As we took off, the AT-6, 
left over from World War II, shook like 
a Jeep tearing down a railroad track. 

Behind, the strip shrank. On a panel 
in front of me, an airspeed indicator 


СТО Oa TE TRE LT TR ETE ШИШИП 


The little world of stunt 
flying—and one of its stars 


registered 160 m.p.h. Big Ed, ahead of | 
me and partly hidden by the tubing, 

turned half around and yelled something. 
"Huh?" I yelled back. He repeated | 
whatever it was, and I just nodded, giv- أ‎ 
ing up trying to hear him above the roar. | 

Doing a slow roll. Suddenly the engine 
changed pitch. The horizon tilted and 
slipped up the side of my vision. Then I 
was upside down, dangling by my seat 
belt. My hands grabbed the struts in an 
overwhelming “hang-on” reaction, and I 
was experiencing an amazing preoccupa- 
tion with the puzzle of where was up. 
For an instant that seemed terribly im- 
portant. And then the horizon slid down 
on the opposite side, and we settled 
down to normal flight. 

We had done a slow roll. I was happy 
I wasn't in an open-cockpit plane. 

The roll, in theory, is a simple ma- 
neuver. You use the ailerons to roll, and 
the rudder and elevator to keep the nose 
straight. But a pilot has a tough job 
holding direction and altitude—particu- 
larly if the roll is done slowly and 
smoothly, as Mahler did it. The problem 
is that when you're on your side, you 
use your rudder to keep the nose hori- 
zontal, and the elevator to eliminate side 
movement. And when you're upside 
down, the rudder and elevator have an 
effect opposite to normal. 
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Some 250 pilots around the country help keep the art | 
of stunt flying alive. That is the number who enter at \ 


least one of а number of aerobatic meets held yearly, 


estimates “‘Pappy’’ Spinks, president of the Aerobatic 
Club of America, which sponsors the competitions. 
One of these, and a champ at it, is Ed Mahler. Most 


of the time he works at designing machine tools for a 
New Brunswick, N.J., scientific-equipment firm. But on 
weekends he's looping, toppling, spinning through the 
air—performing in air shows for extra income, entering \ 
competitions for prizes, or just twirling around for the 
fun of it. On the aerobatic circuit he's known as ''Big 
Ed," six-feet-four of him at 35 years. 

He got into the sport in 1953 when, learning to fly, 
he found he enjoyed doing things ‘‘a little out of the 
ordinary" with a plane. He bought an old PT-19 and a 
couple of books on aerobatics. He'd practice a stunt 
on the ground until control movements became almost 1 
automatic; then, over and over in the air, at 5,000 to 
6,000 feet for plenty of room, until he had it right. 
(Acrobatic flight below 1,500 feet is illegal unless a 


"Big Ed" Mahler does aerial acrobatics 
for profit, prizes, and the fun of it. 
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of where was up" 


1 


Gannon's pen seems to 
fly upward and his note- 
book follows it—but that 
should hardly be surpris- 
ing with his plane bottom 
side up, as pictured dur- 
ing his flight. Few pilots 
today have ever flown up- 
side down, but author did 
in slow roll, snap roll, and 
a loop, as he tells here. 


Next—a snap roll. I was still trying 
to figure out what had happened when 
„ Big Ed turned and shouted again. This 
time I caught the words: “Snap roll." 

You go into a snap roll quickly from a 
climbing start—“‘snapping” the controls 
to spin the plane. You enter a high- 
speed stall. But the plane continues to 
revolve because of its momentum. Un- 
like a slow roll, it’s jerky, especially for 
someone hanging on for dear life in the 
back seat. Me. 

The maneuver went too fast for me to 
sort out the sequence. The horizon 
slipped up again, then suddenly disap- 
peared as we flipped over. The plane 
shook as though flying apart. I was 
slammed first to one side, then to the 
other, and then we were level again. 
It was rough but exhilarating, and be- 
neath the thunder of the plane I noticed 
I was laughing out loud. 


professional performer gets an FAA waiver.) His PT-19 
has since been replaced by a PJ-260 (photo at far left) 
that he built himself, with a mechanic friend, and his 
two-seater AT-6, a military trainer that he picked up for 


a bargain $700 as Navy surplus. 


Today he’s flying for one event or another nearly 
every weekend. His fanciest stunts range from giant 
square-cornered loops, and a head-over-heels forward 
tumble called the ‘‘lomcevak’’ (Hungarian for head- 
ache), to a hair-raiser called a ribbon pick-up: He roars 
earthward, flips upside down, edges lower and lower— 
and, with the propeller, cuts a paper ribbon strung be- 


tween two poles before rolling upright again. 


In aerobatic competitions each pilot must fly three 
groups of maneuvers. One is a standard course of 17 
(photo at right). Another is given to the pilots a day 
before the meet, with no practice allowed. The third 
group is made up by each competitor. Last August the 
largest American competition ever was held at Rock- 
Twenty-nine fliers entered, and Ed Mahler 


ford, Ill. 
came out on top in the unlimited class. 
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Could you do such a thing in an ordi- 
nary plane—a J-3 Cub, say, or a stock 
Aero Commander? Some pros do, but 
they've had extensive training in planes 
especially designed for stunting. A tim- 
ing goof during that snap roll could stress 
a standard plane enough to yank loose a 
control fitting, pop rivets, crack a wind- 
shield. Further, inverted flying would 
cause trouble with conventional, deli- 
cately balanced instruments, and even 
with the battery—acid could run out the 
top air holes. 

Good loop is round loop. “Loop!” 
shouted Big Ed. Here was the classic, 
the maneuver I remembered from my 
days of model planes of balsa. You 
might think it the easiest maneuver in 
the book—all you do is hold back the 
stick, using ailerons and rudder only for 
trim. But it takes skill to make the loop 


[Continued on page 206] 
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Chart prepared beforehand shows series 
of stunts to be done in a competition. 
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Sail with Buddy Ebsen оп а 


NEW BREED 
OF RACING | 
CATAMARAN | 


Here’s a behind-the-scenes look at the 
multihulled beauty the famous star of 
TV's “Beverly Hillbillies” built and raced 
to victory across the Pacific 


By BUDDY EBSEN 


TV-star Buddy Ebsen aboard Polynesian Concept radios in for pre- 
race compass check. Cat is named for first multihull sailors. 


i poesia 


'm a cat-fancier—not of the animal kind, but of 

catamarans, the fastest sailboats in the world. 
There’s more laughter on them, and excitement—and 
that's what makes them irresistible to me. 

My love of cats spurred me to build a winner that 
I call the Polynesian Concept. It took two full years 
to complete in spite of my more than 40 years of 
experience with conventional hulls. I was lucky, 
though, to have Rudy Choy, one of the best marine 
architects and catamaran builders in the world, de- 
sign my boat. 

I was also lucky to get the ideas of Juergen Wag- 
ner, who sailed his 43-foot ketch, the World Cat. 
30,000 miles around the globe. I asked Wagner and 
Holger Rahlff, his one-man crew, to tape-record any 
problems they had at sea and send me the tapes from "m" 
each port. auta 

The hull. One of Wagner's first suggestions was to 
build a symmetrical hull. His own asymmetrical- 
hulled craft convinced him that a symmetrical design 
would cut hull banging in choppy water. He told 
us, too, to decrease stringer spacing from 12 to about 
eight inches, and increase stringer size from one to | | -— 
115 inches. In other words, build in more structural Overhead trampoline (for exercise 
Continued 
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ion long voyages) casts shadow grid over Ebsen as he checks understructure 


Polynesian Concept with a 
fair breeze in its sails is 
shown at the moment it 
crossed the finish line— 
about 1:12 a.m.—at Dia- 
mond Head in Hawaii. It tra- 
versed the 2,225 miles from 
san Pedro, Calif., in a gruel- 
ing 12 days to finish first— 
the smallest cat in the race. 


of craft before race. 
FEBRUARY 1969 
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strength to withstand sea pounding. 

Wagner's experience with 60-knot gales 
near Tahiti also convinced us to over- 
build the mast. Made to order in London, 
it’s 44 feet high and all aluminum, in- 
cluding a winch fitted into the mast itself. 
If the boat goes over, we can release the 
$1,300 mast and float the P.C. upside 
down. 

Rudy and I picked a knife-edge hull de- 
sign. The P.C.’s green-bottomed hulls are 
connected by a wing-bridge shaped much 
like an airplane wing. They’re narrow, 
with just about no flat surface, and deep 
as heck. They have to be deep to get the 
living space needed to carry a six-man 


crew and a lot of supplies. And you get 
more floatability. 

The sails. That’s another thing I'm 
proud of—the small amount of canvas that 
we carry: 

e Mainsail: 500 sq. ft. 

ө Jibs: No. 1, 500 sq. ft.; No. 2, 393 
sq. ft.; No. 3, 225 sq. ft.; storm jib, 104 
sq. ft. 

ө Spinnakers: No. 1, 0.75-oz. nylon, 
1,200 sq. ft.; No. 2, 1.2-oz. nylon, 1,300 
sq. ft.; No. 3, 1.5- and 1.2-oz. nylon, 1,065 
sq. ft.; No. 4, 1.5-oz. nylon, 850 sq. ft. 

There's also a long-shanked 22-hp. 
Johnson outboard for auxiliary power. It 
gives a speed of 815 knots. 


Scanning skies with weather eye, Ebsen grips the 44-foot-high detachable aluminum mast. 
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The Polynesian Concept is 35 feet, 
three inches long and 16 feet, six inches 
wide. She weighs 5,500 pounds and has 
a 19-foot draft. There’s a head, a galley, 
and sleeping quarters for six. 

How it all turned out. The first big test 
for the P.C. was a race off Catalina Island. 
No one on the dock thought our baby could 
sail to weather. But we crossed the start- 
ing line with a fair breeze in our sails 
that pushed us past the bigger cats at 12- 
knots-plus, and we ended up second. 

'This was just a warm-up for the Third 
Biennial Multihull Transpacific Yacht 
Race from San Pedro, Calif., to Diamond 
Head, Hawai. The P.C. smallest cat 
in the race, got a 37-hour handicap. 

Three crewmen handled the craft at a 


xm 


Crewman Holger Rahlff (left) and Ebsen check 


inventory of food and equipment they carried. 


Riding behind the P.C., Ebsen and crewman observe craft's performance under auxiliary power. 


time, standing a four-hour watch. We 
were at sea almost 12 days and crossed 
paths with a close competitor—the Lani 
Kai-twice. One night we passed them 
and fled, but next day she outran us. The 
following night, the wind blew out her 
spinnaker and we showed her our fantail. 

Rain squalls hit us at least half the 
nights on the trip. It got so that we actu- 
ally started looking for them to take ad- 
vantage of their added push. 

It was a long battle—a distance of 2,225 
nautical miles. But even though we were 
the smallest cat in the race, we came 
through with the best time—the official 
winner. 

And now, more than ever, I'm in love 
with a cat. 


колт Rue 


Man-overboard drill: Tiller box with roped-on life 
jacket, light, and marker buoy is heaved over side. 
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Granulated cork and Partially compacted Elongated ball with 
rubber, confined in ball of ingredients at covering shells is now 
shell, form ball core. left looks like this. ready for oven curing. 


After curing at high Roughing up the inner Outer cover is molded 


temperatures, inner cover readies ball for onto core and seam 
core’s cover is sealed. its smooth outer skin. is then ground down. 


BOWLING BALL 


Here’s a step-by-step look at the way they make today’s 


any bowlers agonize over blowing а pointment, he looked for a solution to 
M spare when their ball just misses those near-hits. And he's come up with 
knocking down one pin by a whisker. something that may up the score and 
Because champion bowler Dick Weber oc- cheer the hearts of many keglers. 1 
casionally experienced the same disap- His solution—a ball with 14,-inch great- 


Champion Dick Weber (at 


$ 
P. РЕ 
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To achieve balance, weights of all materials that go gravity of bowling-ball cover stock. Core is molded 
into each ball are precisely determined. In photo at in compressor (center). Later the core is cured in 
left, Weber watches as technician checks specific ап oven (photo at right) under great pressure. 
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inter) examines соге about to be weighed before it goes into compressor (rear) to get outer skin. 
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under and bigger bowling balls—from the inside out 


er diameter than minimum American 
Bowling Congress specifications. Con- 
vinced that the extra fraction in diameter 
would knock down pins that wobble, yet 
refuse to fall, he went to the AMF Com- 


9% E] ait. P.H ee 


Core gets its smooth hard-rubber skin after curing, 
and ball is then placed in centerless grinder (left) 


for finishing. Next step is marking exact center of 


pany and asked them to produce the ball. 

Here’s how AMF undertook this pre- 
cision engineering job—and ап inside 
look at the complex process that resulted 
in its new Dick Weber all-pro ball. 


Ber em 


gravity (center photo) so fingergrip holes can be 
drilled in precise spots for perfect balance. At 
right, the finished ball is checked for hardness. 
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New parts for human body are the most promis- 
ing uses for chemically inert Hydron. In water- 
filled bottle above are prototype heart valves, 
tendons, esophagus, arteries, and a common duct. 


Flexible when wet, this weird 
material may make new parts 
for the human body, nonfog 
goggles and car windows, 
chewing gum—you name it 
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Nonfogging properties of Hydron-coated glass are 
demonstrated by directing steam jet at panel. The 
coated center remains clear, while edges fog up. 


HYDRO 


By THEODORE IRWIN 


t the end of your fishing line is an 
irresistible new lure. Molded to 
the shape of a crawfish, minnow, or hell- 
gramite, it gives off a strong bait smell. 
Since fish are attracted by both odor and 
sight, you can expect to haul 'em in. 

Or let's say you're skiing and your 
goggles suddenly fog up dangerously. 
(It happened at the last Winter Olym- 
pics to the top Austrian skier when he 
missed the gate on the Giant Slalom and 
was disqualified.) Specially treated non- 
fog goggles are now available. 

Even more important may be nonfog- 
ging car windows. Based on the same 
principle as the goggles—a moisture-ab- 
sorbing plastic coating—they're now being 
investigated. 

Both the lure and the goggles involve 
an extraordinary new “soft” plastic called 
Hydron. The goggles are coated with it, 
and Abercrombie & Fitch, the New York 
sporting-goods store, has said it will need 
many thousands of pairs this year. 

A wide variety of interested U.S. com- 
panies are researching possible consumer 
applications. As a result of their efforts, 
things you use, the food you eat, clothes 


Nonfog goggles are demonstrated by Dr. Thomas 
Shepherd, president of Hydron Laboratories. In ad- 
dition to goggles for skiers, versions for hunters, 


baseball players, and scuba divers are planned. This 
is one of many uses for the plastic, which can be 
made in variations, each with its own properties. 


new miracle plastic 
with a myriad of uses 


you wear, and even medical devices and 
body “replacement parts” may sooner or 
later contain Hydron, although large- 
scale marketability of products developed 
has yet to be demonstrated. 

It’s water-loving. Technically, Hydron 
is classified as a hydrophilic acrylic poly- 
mer. That means it’s water-loving (hy- 
drophilic), has an affinity for wetness; a 
synthetic derivative of metacrylic acid 
(acrylic); and a member of the plastic 
family (through the chemical process of 
polymerization). In the original state, 
it’s a hard, transparent material that can 
be cut, ground, or molded into any shape. 
Put it in water and the stuff becomes 
soft and pliable. Let it dry and it re- 
verts to its former hard shape. 

These and other unusual properties set 
Hydron apart from ordinary plastics. 
Most other plastics are hydrophobic, re- 
pelling water. With Hydron, water swells 
its molecules and the molecular structure 
can be so controlled that a little or a lot of 
liquid is absorbed. Hydron can encap- 
sulate a drug, flavor, or aroma (as in a 
fish lure, perfume, or food) and the rate 
at which the substance is released can be 
governed by altering the Hydron’s chem- 
istry. Being chemically inert, it’s com- 


patible with human tissue, based on tests 
to date, and can be used inside or outside 
the body. 

The value of these characteristics be- 
comes clear when the soft plastic is ap- 
plied as a liner for dentures. Because 
water molecules stick to the liner’s sur- 
face, it adheres firmly and naturally to 
the mouth's moist tissues, the mucous 
membrane. Wet, the liner stays soft, resil- 
ient, and comfortable. 

Contact lenses. Somewhat similarly, 
Hydron has been hailed by certain lead- 
ing ophthalmologists as a boon to wearers 
of contact lenses. Here again, the “mem- 
ory" of the material is in its wet state. 
Once the lens has been ground from the 
hard form of the plastic, it molds itself 
to the cornea when placed in the moist 
eye [PS, Jan. '69]. Sale of lenses (and 
use of Hydron in the body) is awaiting 
Food and Drug Administration approval 
as a result of a decision made after publi- 
cation of the January PS article. 

It was contact lenses that first rocketed 
Hydron into the American orbit. The 
saga starts with its Czech discoverer, Dr. 
Otto Wichterle, one of the world's most 
distinguished polymer experts. A former 

Continued 
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The strange invention of a Czech laboratory, Hydron may result in 


professor of organic chemistry at Prague's 
Technical University, he is the founder— 
and still director—of the Institute of Mac- 
romolecular Chemistry. 

One day in 1951, on a train from his 
suburban home to Prague, Dr. Wichterle 
chanced to glance over at an American 
medical journal being read by the man 
seated beside him. An ad for surgical im- 
plants caught the chemist’s eye. His 
neighbor turned out to be an eye special- 
ist and a member of a government medi- 
cal committee. In the ensuing chat, Wich- 
terle blasted the use of a metal, tantalum, 
as an implant because it isn't compatible 
in the human body. “Why,” he asked, 
"shouldn't surgeons use something like a 
soft plastic?" 

Invited to address the government com- 
mittee, Wichterle was bitterly attacked 
for his views. *I said the material I had 
in mind could be made," the gaunt, gray- 
haired chemist recalled recently on a visit 
to New York. 

The requirements. Dr. Wichterle knew 
his X substance had to have certain es- 
sential properties: It should be harmoni- 
ous in behavior with human soft tis- 
sue; include no irritating chemicals; be 
permeable; and be able to resist enzymes 
—to remain stable under biological con- 
ditions. Finally, the substance would have 
to attract water, then swell. 

To fulfill these conditions, the right 
kind of molecular structure had to be 
evolved. It took Wichterle and his assis- 
tant, Dr. Drahoslov Lim, more than a 
year to arrive at their molecular chain, 
and another year to devise a method of 
producing it. 

Starting with the replacement of eye- 
balls, the crude form of X began to be 
used in Czechoslovakia for plastic noses 
and ears, and as artificial breasts in can- 
cer cases, In 1962, the Czechs ventured 
into contact lenses. 

Late one night in 1964, Jerome Feld- 
man, the forceful, 39-year-old president 
of an international patent-licensing or- 
ganization, received a long-distance phone 
call in New York from a friend in Los 
Angeles. 

"Jerry," said his friend, “ап important 
eye specialist here on the West Coast 
tells me the Czechs have developed a soft 
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contact lens. You're an expert on Be- 
hind-the-Curtain inventions. Ever hear 
of it?” 

Feldman said, “No,” and his friend 
hung up. 

Eight years ago, Feldman and his law 
partner, Martin Pollak, founded a com- 
pany to arrange patent licensing. They 
had visited Soviet Russia and its satel- 
lite countries to pick up U. S. licenses 
for hopefully profitable inventions. The 
day of the West Coast phone call, Pol- 
lak happened to be scouting in Europe. 
A cable sped him to Prague. Ten days 
later, Pollak was back with a bottle of 
Czech contact lenses. 

Those “soft” lenses were still elemen- 
tary; American technology could help im- 
prove them. After an engineering com- 
pany was retained to do research, Feld- 
man and Pollak realized that the plastic 
material might be the key to a variety of 
new productis. 

From X to Hydron. From the Czech 
Academy of Sciences, which owns the 
patent, Feldman's o-ganization obtained 
a license for all uses, covering the West- 
ern Hemisphere, Western Europe, and the 
Far East. X emerged as Hydron, from 
the Greek hydra for water. Since then, 
the plastic has been constantly refined 
and improved at labs set up in New 
Brunswick, N. J. American know-how 
and ingenuity in close to a dozen sub- 
licensed companies is being applied to 
come up with practical applications. 

Hydron's scope seems very wide. Here's 
a rundown of products currently being 
researched: 

e Гог clothing. An independent re- 
search organization has reported that Hy- 
dron can be effective as a soil-release 
coating on permanent-press garments. A 
joint research agreement has been en- 
tered into with M. Lowenstein and Sons, 
a major textile firm. 

€ As a leather substitute in combina- 
tion with other polymers. Known as Hy- 
drohyde, it's breathable, stretches, and 
has MVT (Moisture Vapor Transmis- 
sion). In a raincoat or shoe material, 
perspiration passes through and permits 
the skin to breathe. 

€ Flavors and aromas. Hydron can 
hold flavors intact indefinitely and re- 


me highly unusual new products 


lease them as desired. Before too long, 
you may be offered Hydron-treated foods, 
chewing gum, and other items. 

ө In tobacco. Hydron is being tested 
for cigarette filters and as a medium for 
retaining taste. Moisture in the tobacco 
would free encapsulated flavor. 

ө In sports. Besides nonfogging gog- 
gles for skiing, hunting, and big-league 
baseball, Hydron-treated goggles for scu- 
ba divers will soon be launched by the 
Woodstream-H ydron Corp. 

ө For women. Smith and Nephew and 
Hydron Laboratories are testing Hydron 
in nail polish, mascara, and other cos- 
metics. Proctor & Gamble is also research- 
ing in certain product areas. 

But it's in the medical realm that Hy- 
dron could perform its most dramatic 
roles. The hydrophylic plastic, remem- 
ber, hits it off well with human tissue. 
At the Downstate Medical Center in 
Brooklyn, N. Y., and at the Brooklyn 
Jewish Hospital, surgeons have been try- 
ing out Hydron material for internal 
prostheses such as man-made tracheas, 
blood vessels, and the like. At a recent 
convention of the American College of 
Surgeons, Dr. Bernard S. Levowitz re- 
ported the effective use of Hydron-coated 
urethral catheters to combat infections. 

In animal tests, sutures have been coat- 
ed with Hydron to ward off virulent staph 
infections and to prevent bleeding. Dur- 
ing surgery, soft plastic prosthetic de- 
vices can be impregnated with an anti- 
biotic, hormones, anticoagulants, and 
° other water-soluble medications that slow- 
ly leach into the patient’s body. G. D. 
Searle and Co. is working with Hydron 
in the broad field of veterinary and hu- 
man medicine. A team of American plas- 
tic surgeons, following the Czech lead, has 
begun to use Hydron for artificial breasts 
after cancer surgery. 

Still other uses. In ophthalmology, one 
university is working on a Hydron sclera 
lens (covering the entire eyeball) which 
would allow constant, minute delivery of 
a drug to the eye. British doctors are 
experimenting with Hydron as a treat- 
|. ment for severe burns. 

Meanwhile, back at Hydron's New 
Brunswick labs, the night lights are burn- 
ing. Last October, the size of the plant 
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A sheet of Hydron, fresh from a water bath, is flexed 
to demonstrate its unusual properties. Shown at 
the right is a tube made of the same material. 


Constant refinements are coming from Hydron Labs 
and from a number of other companies that are ex- 
ploring possible applications for the new material. 


was tripled. Czech chemists have been 
borrowed from Dr. Wichterle's institute. 
At least a dozen young American sci- 
entists, sensing the growth potentials in 
the soft plastic, have left Celanese Corp., 
American Cyanamid, Becton Dickenson, 
and other companies to join the Hydron 
team. But much development work is left. 

Invented in a Czech laboratory, the 
intriguing, versatile substance known as 
Hydron may eventually make possible 
some unique new products as well as 
vastly iraproved versions of older ones. Hs! 
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Roller pad trims edges. А square-cut sponge 
lip on this roller attachment would let you 
paint right up to the dividing line between 
two walls or a wall and ceiling. By setting 
the adjustable stops and angling the lip for- 
ward, you could get into corners that a roller 
could normally not reach. Wing nuts would 
let you adjust the stops and the handle angle 
to do the job neatly and efficiently. 
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New ideas 
from the 


Balloon buoys work scaffold. 
Repair and maintenance on 
hard-to-reachstructures might 
be speeded by this recently 
patented assembly. Platforms 
would be carried to the job in- 
side a large frame that also 
holds an inflatable bag. When 
gas was pumped in, the bag 
would support all or most of 
the scaffold's weight. Tether 
lines would be anchored or 
weighted at the ground, and 
winches would allow workmen 
to raise or lower the unit. 


Spring tips bed for cleaning. Counterbalanced 
springs under both sides of the divided base 
of this bed would make it easy to tip up the 
sides for under-the-bed cleaning. The raised 
sides would support themselves. Pushed 
down, the halves of a double or king-size bed 
would lock under a single mattress. Con- 
nected or separate twin beds could be coun- 
terweighted in a similar manner. 


DRAWINGS BY WILLIAM CASTIMORE , 


À 


Sprinkler protects fin ire fi ghter. A ‘halite 

« sprinkler on the crown of this helmet would 
protect a fireman who has to move through 
flames on a rescue mission. The spray 
would also help to fight the fire. Valves 
would divide the flow of water (or of chemi- 
cals carried in a backpack) between the hel- 
met spray and a hand-held hose. 


Prong locks electric plug. Plug-in electrical 
equipment couldn’t be disconnected acciden- 
tally—or be pulled deliberately for mischief 
—if the plug had this locked-in prong. A 
projecting catch on the grounding pin of the 
three-wire plug would engage a stop in the 
socket. A key would be needed to turn or 
retract the catch to free the plug. 


Canopy extends camper. Pleated let-down 
hoods at one or both ends of this trailer 
would increase floor area and living space 
when the trailer was parked. With the ends 


folded up, the compact trailer would be easi- 
er to tow and maneuver, especially on rough 
roads. The ends could be removed for 
easier access or for loading large items. 


The following patents have been issucd on these inven- 
tions: Inflatable scaffold—No. 3,393,769 to V. W. 
Springer, Shreveport, La.; Trimmer раа— Хо. 3,346,899 
to F. J. Murphy, Wethersfield, Conn.; Tip-up bed— 
No. 3,341,868 to S. Ingildsen, Santa Clara. Calif.; 
Helmet sprav— No. 3,352,364 to C. J. De Coste, East 
Providence, R. I.; Locking plug— No. 3.345.605 to S. A. 


Cohen, Baltimone; Trailer canopy—No. 3,351,373 to 
G.E. "Christin, Marnes-la-Coquette, France. 

Copies of patents may be ordered, by number, from 
the Conimnissioner of Patents, M 'ashington, D. C. 2023. 
at 50 cents cach. To write to an inc entor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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Lighter 
Than 
Aluminum 
... Stronger 
Than 
Steel! 


Exotic new composite 
materials of the Space 
Age—built around 
filaments of boron and 
graphite, and crystal 
“whiskers” —promise 
a magic carpet for 
aerospace designers 


By DR. 
WERNHER VON BRAUN 


Director of NASA's George C. Marshall 
Space Flight Center, Huntsville, Ala. 
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Whiskers promise пе! 
materials of fantasti 
strength. Here are whis 
ers of silicon carbid 
made by Carborundur 
Co.— bonded in plasti 
readily removable b 
heat, for easy handling 


ver since Explorer I, our first satellite, the Space 

Age has stimulated a search for materials that 
are stronger, stiffer, lighter, and usable at higher 
temperatures than any before. From this quest is 
now evolving a family of extraordinary structural 
compositions—lighter than aluminum and stronger 
than steel. 

Collectively they are called “fiber-reinforced 
composite materials.” In other words, to make 
them, high-strength fibers of one substance are em- 
bedded in a matrix of a different substance. 

This idea has been demonstrated before by the 
success story of fiberglass—whose strong but brit- 
tle glass fibers impart their strength to a protective 
matrix of epoxy resin. Into the new composite ma- 
terials, however, go far more exotic substances than 
glass: 

Strength-adding ingredients include filaments of 
boron or graphite, and ‘‘whiskers’—needle-shaped 


single crystals—of metals or ceramics. Ei- 
ther a resin or a metal can serve as the 
matrix. 

What can we do with them? Breathtak- 
ing possibilities await the full develop- 
ment of these advanced materials: 

They could make possible a skyscraper 
a mile high—or a suspension bridge twice 
as long as is feasible today. 

In military and commercial aircraft, 
predictable results of their use appear 
revolutionary. By making wings and fuse- 
lage of the new materials (instead of 
aluminum and other metals), the struc- 
ural weight of an airplane may ultimate- 
ly be reduced by as much as a third. Just 
a 15-percent reduction, Northrop engi- 
neers conservatively calculate, would en- 
able a high-performance military jet to 
fly 10 percent farther or carry 30 percent 
more ordnance on the same amount of 
fuel. Its takeoff would be 15 percent 
shorter; its rate of climb, 10 percent 
faster. 

Other likely uses are in space vehicles, 
deep-diving structures, solid-propellant 
rocket cases, jet turbine blades, and nu- 
clear power plants. 

The first hardware. Boron and graphite 
composites are the first of the exotic ma- 
terials to reach the form of actual hard- 
ware for trial. 

For aircraft, a boron-and-epoxy-resin 
composite has been made into a rudder, a 
landing-gear door, a flap, and horizontal 
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Jet-engine turbine blades with grown-in whiskers 
are made by United Aircraft Corp. process called 
"unidirectional solidification." These heat-resisting 
cobalt-base blades are latest product of method. 


Mechanical whisker-spinner, developed in study for 
NASA by General Technologies Corp., turns whiskers 
(from hand-held wad) into yarn. Combining yarn with 
matrix of metal or resin gives superstrong material. 


stabilizers. Due next, on the way to whole 
airframes, are a landing-gear strut, heli- 
copter-rotor blades, and a “wing box,” the 
major load-bearing segment of an ad- 
vanced swing wing. 

Pure boron, a chemical element lighter 
than aluminum, is a brownish crystalline 
substance. Depositing it from its vapor 
on hot and thin tungsten wires yields the 
boron filaments in the resin-composite 
hardware. By drawing close-packed bo- 
ron filaments through a molten-magne- 
sium bath, a NASA contractor has also 
produced boron-magnesium rods, which 
are called “immediately” capable of pro- 
viding structural members for space 
vehicles. 

A promising and less-expensive rival 
of boron has lately appeared in the form 
of high-strength, lightweight filaments of 
graphite, obtained by heat treatment of 
rayon or other fibers. Test hardware of 
graphite-and-resin composites now is get- 
ting flight trials, too. 

So novel are these structural materials 
that many steps in producing them re- 
semble textile-making more than metal- 
lurgy. Another departure is that the re- 
inforcing fibers can be oriented to give 
greatest strength in one direction, for a 
structural member stressed mainly in that 
direction. These observations apply 
equally to whisker materials. 

Whiskers—best of all. For a decade it 
has been known that whiskers will make 
the best reinforcing fibers of all, especially 
for use at high temperature. 

The story of whiskers began when mys- 
terious short circuits in electrical equip- 
ment were traced to tiny metallic strands 
that sprouted spontaneously from metal 
terminals. Discovery of the amazing 
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Leading-edge section of graphite composite, twice 
as strong as steel but 40 percent lighter than alum- 
inum part it replaces, goes on F-5 fighter wing for 
successful trial. Shiny half of it is nickel-coated. 


These graphite filaments, made by intense-heat 
process from rayon threads, are combined with 
epoxy resin, wound on mandrel, and cured by heat 
and pressure to form graphite-composite parts. 


Aids 


Landing-gear door of boron composite, 29 percent 
lighter than usual aluminum door, meets test on F-5. 
Skin is of bonded layers of epoxy-resin type con- 
taining hair-thin tungsten wires coated with boron. 
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strength of these whiskers, and also of 
nonmetallic ones, followed. 

The strength of whiskers such as those 
of sapphire (alumina) approaches the 
magnitude of interatomic forces— which, 
in theory, set the limit of stress a material 
can take without being pulled apart. In 
practice, familiar structural metals come 
nowhere near this theoretical strength, be- 
cause of imperfections in their crystal 
structure. But the tiny diameter of whis- 
kers, on the order of 1/25,000 of an inch, 
minimizes the likelihood of imperfections 
in them. | 

For researchers on whisker materials, 
silver serves well as a “model” matrix. In 
trials at room temperature, silver contain- 
ing 10 to 15 percent of sapphire whiskers 
by volume ruptured at 63,000 pounds per 
square inch (p.s.i.), compared to 17,000 
р.ѕ.1. for pure silver. At 1,400 degrees F. 
it still withstood 44,600 p.s.i.; the silver, 
a mere 2,000. Even at 1,720 degrees, 
just 40 short of silver's melting point, 
the whisker material retained a tensile 
strength of 25,000 р.ѕ.1. 

Such phenomenal gains in strength are 
by no means limited to sapphire whiskers. | 
Among promising ones are whiskers of 
boron carbide, beryllium oxide, silicon 
dioxide, and silicon carbide (an abrasive 
trade-named Carborundum). 

There 15 also a wide choice of matrix 
materials. Particularly significant for the 
weight-conscious designer of aerospace ve- 
hicles 15 the resulting strength-to-density 
ratio—which is successively higher for 
sapphire whiskers in silver or nickel, in 
aluminum, and in epoxy. We see that 
whisker-reinforced epoxy resin looks aw- 
fully attractive, at least at moderate tem- 
peratures. 

What are we waiting for? Why don't we 
start using whiskers on a big scale? The 
answer is that they offer a classical exam- 
ple of a promising idea that takes years 
of applied research to put into industrial 
practice. 

While whiskers still are costly ($750 to 
$10,000 a pound), making them is not too 
difficult. They can be grown in furnaces 
by condensing their vapor on a graphite 
base, and in other ways. As desired, they 1 
can be coarse or fine, curly or straight. 
They range from a few hundredths of an 
inch up to inches long; a handful of them 


[Continued on page 202] 
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Built-in heaters under the 
seats of snowmobiles. Why 
freeze, while engine heat is 
wasted instead of being 
sent where it could do the 
riders some good?— Don 
Picetti, Millbrae, Calif. 


ud \ > [> k 
OS 


Crescent wrenches that are self-adjusting.  Spray-on, peel-off plastic to protect your 
Slight thumb pressure on a spring-loaded hands from chemicals. Rubber gloves tear 
button would set the movable jaw against a easily when surfaces are rough or you're 
nut.—Dave Orewiler, Mansfield, Ohto. gripping steel wool.—E. Rouse, Buffalo. 
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Disappearing handles at the back of heavy Еаѕіег-{о-етрќу ashtrays in cars. Instead of 
pieces of furniture. They'd make it easier removing the tray, you'd just pull it out and 
and safer to move or lift a long buffet or a tilt it to let contents drop into a litter bag. 
double bureau.—A. Vena, Philadelphia. —Jeannie Heitz, Lakeview, Ore. 


Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
like to see in general use. What's yours? We will pay $5 Ave., NYC 10017. Write your name and address clearly. 
for each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 
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FOR THE BIG FAMILY. OMC-powered Glastron У-214 Vag- 
abond converts to camper. Has concealed let-down steps 
ڪڪ‎ in transom for boarding; lift-out bait or ice well. A big 
| PS boat: 21'4" long, 92" beam. Takes power to 210 hp. 


Pick the Best Boat for Your 
Wants and Your Waters 


What boat? What power? Here are specific suggestions, for 
specific types of use. Deciding is part of the fun 
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FUN — RAIN OR SHINE. Compact cabin 
cruiser, Starcraft Starchief-V, comes as 
outboard or stern drive. Hull is aluminum. 
She's 18'2" long, carries convertabeds. 


FAMILY OVERNIGHTER. One of the hottest 
boats, Chris-Craft's 26’ Futura at $5,990 
was so popular last year, there's now a 28' 
Futura, a six-sleeper, for about $9,000. 
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FAMILY-SIZE CRUISER. Chrysler's 24’ 
aluminum Cruise Liner III has 96" beam, 
handles up to 230 hp., carries 3,200-Ib. 
load. Has galley, head; sleeps a family. 


By JIM ROE / PS Boating Editor 


oats are better than ever, and the 
models and power options more 
numerous than ever, too. How do you pick 
one to skipper? Well, picking a boat is an 
affair of the heart as well as of the mind. 
You'll make your final choice when that 
one particular boat starts sending your 
heart into a quicker beat. 
But just then, in the early stages of 


ROOMY RUNABOUT. 18’ Holiday-V by 
Starcraft has walk-through windshield, 
sleeper/lounge seating. Stern drive or out- 
board. Aluminum — easy to trail, launch. 

Continued 


selection, you'll do well to apply some 
cold-blooded logic. Do you want a family 
boat, a sports speedster, a fisherman, a day 
sailor? Will your boating be done on pro- 
tected or exposed waters? 

On these eight pages you'll find a broad 
selection of the 1969 boats to aid you in 
making your decision. And whatever your 
choice—among these and all the new craft 
waiting to hit the water—PS wishes you a 
great season of boating pleasure. 
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BOW-RIDER. Glasspar has attractive family of tri-hulls, 14 
to 18', all of Life/ Guard construction. Power: Mercury. 
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UTILITY RUNABOUT. Evinrude-powered TRI-HULL ALL-PURPOSE. This 16-footer, in 
Starcraft offers low-cost family recrea- fiberglass, has many handy features: bow- 
tion. Performs well with 40-hp. motor. riding area, walk-through windshield, soft 
Lightweight: easy to trail, launch, recover.  tri-hull ride. It's Starcraft's Trident-TR. 


TAKE-'EM-ALL BOAT. T'he Johnson Surfer Fiberglass, tri-hull. A stable boat, with lots 
is 21' long, with 210 stern-drive horses. of room for any boating activity. 
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or outboard. Can take power up to 130 hp. 


FRONT PORCH TO 
GO. Glastron’s Fun- 
deck is 18' of fishing 
platform, scuba base, 
party floor. Fly- 
bridge-type control 
console has seat for 
two. Power is from 
a Mercury outboard. 


CATHEDRAL HULL. 
Big Thunderbird, 19’ 
Comanche has dou- 
ble berths, marine 
head, 36-gal. fuel ca- 
pacity. $2,595 as out- 
board, $4,785 with 
120-hp. MerCruiser 
stern drive. Continued 


FISHERMAN'S DELIGHT ج‎ 
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FOR THE LADIES. Want the gals to enjoy fishing, too? Take them along with you on 


BACK-COUNTRY FAVORITE. Light, tough, ROOMY COCKPIT. Corsair Lancer is 23' 
and Johnson-powered, this Lund C-14 car- long, has large cockpit for fishing, ski han- 
ries 10-year guarantee. T his craft isa great dling, or carrying crowds. Competent, sea- 
favorite of fishing enthusiasts. worthy, good-handling all-purpose boat. 
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BIG-WATER TROLLER. Sportscraft Im 
back for handling lines, room forward for a nap or for 
overnighting aboard. OMC stern drive powers it. 


menm 


FAITHFUL FRIEND. It's hard to beat the tried-and-true 
SSG AL eee IS ша lines of the classic fishing boat. This one, by Feather- 
this day-cruiser by Starcraft. craft is Johnson-powered. No frills — an honest boat. 


LILY-PAD SPECIAL. Penn Yan 16' Play- TRAIL-IT-IN. Aero-Craft is light, easy to 
mate, with tilt-up ОМС stern drive gets transport into camping country. Medium- 
you in where the fish are. Hull is stable for hp. Evinrude takes you to the fish. Fisher- 
walk-around fishing. Great ski boat, too. man on gunwale shows stability. Continued 
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PERSONAL “UNLIMITED.” A 775-hp. John- Favored by the racing set, this combina- 


son out back powers this Hustler hull. tion gives the hustle for which it is named. 
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LIGHTWEIGHT CARTOPPER. Inflatable Lidair is a 
handily handled fun boat. Johnson 1!5-hp. is all 
the power it needs. Motor is protected by hull. 


PERSONAL PICNICKER. Avon 
Redseal, small Chrysler outboard, 
take you to secluded spots. On re- 
turn, deflate it, tuck in car trunk. 


PEEK-A-BOO BOTTOM. Glasshop- 
per has a see-through hull. Great 
for diving in clear waters, fish- 
watching. Johnson outboard. 
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SPORTS CAR WITH “TRAILER.” CIRCULAR LOUNGE AFLOAT. Mercury- 
wraparound boat. Evinrude outboard-pow- powered Donzi is a sportster with lots of 
ered, the G-W Invader is a quick-planing style, lots of high-performance history. A 
speedster that also handles a skier easily. lively way to move fast on the water. 
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SPEEDY STILETTO. Sea Bird V-25 Stiletto, RUMBLE SEAT. Another of the speed hulls, 
with OMC stern-drive power, is a high- this Cobra is MerCruiser-powered. Sport 
performance sport boat. Passenger's chair boats like this are increasingly popular 
rotates—handy for observing skier. with boatmen who like high horsepower. 
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BUILT FOR TWO. Fiberglass 


MFG sailor can also carry — ЕЕН 0822 
one ог two more. Cockpit is FLOATING MOTOR SCOOTER. Manatee, Mercury-pow- 


self-bailing, rudder is kick- ered, is light-hearted "boating." Highly maneuverable, 
up for damage protection. surprisingly stable; you have to try it to believe it. 
| 
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Ж BOATING 


How to Survive 
in ROUGH WATER 


When the wind goes into a howling tantrum and 
green water cascades over the bow, a skipper needs 
lots of knowhow to bring his craft home safely 


By CHARLES R. MEYER 


R.... water is a relative 
term. A “howling gale" to a fair-weather 
seaman may be a “puff of wind" to the 
skipper of an ocean racer. But to any boat- 
man there can come a day of confronta- 
tion: with a rampaging lake whipped by a 
line squall, a stretch of rapids, or the prob- 
lem of feeling his way through an unfami- 
liar inlet channel. 

It’s not a pleasant experience. But 
studying the basic precepts of practical 
“rough-water” boating should bring your 
rig through with minimum damage. 

First considerations. Your hull behaves 
according to its length, the load, the na- 


As the sea swirls under the bow of this motor life- 
boat, the force of the comber acts against the hull 
to throw the boat sideways and broadside to a 
subsequent wave. Once the cockpit loads up and the 
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wheel is sluggish, you're in danger of broaching. 


ture of the waters. By using USGS charts 
before cruising, you can prophesy sea con- 
ditions. Equate the breeze. Check water 
depth and current strength. 

And never overload a boat. Think of 
load in categories— solids, liquids, and peo- 
ple. Says Cmdr. К. I. Price of the U. S. 
Coast Guard: “Solids are the preferred 
load. They tend to be placed low in the 
boat, and small boats can carry a large 
amount of dead weight safely. 

“Liquids appear as water in the bottom 
of the boat. Loose or free-surface water 
18 a free-roaming thief. It not only steals 
from available freeboard as a weight ad- 


Continued 


Navigating past fresh-water rapids can be trickier 
than riding an inlet. This double-ender is being 
rowed along the McKenzie River in the vicinity of 
Eugene, Ore. The skipper permits the current to 
carry the hull, guiding its course by oar power. 


„э. 


Climbing a rugged breaker near Newport Harbor, 
Ore., this 44-foot Coast Guard lifeboat exemplifies 
the USCG philosophy on rough-water boating (as 


With a chop striking at approximately 45 degrees to 
his bow, Jerry Dominy of Bellport, N.Y., holds a 24- 
foot Kenner Viking steady despite the waves, while 
Dave McCutcheon lands an unwary striped bass. 
It takes a top-notch skipper to fish in Pium Gut. 
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expressed by one chief petty officer): “You have to 
go out—but they give you a little leeway about com- 
ing back." Boat is specially designed for rough seas. 


Jumping a nasty wind swell off Mattituck Inlet, 
Long Island's Chester Arthur advances twin Evin- 
rude throttles on his Formula 23-foot hull. Timing 
is most important—increasing the speed just a 
few seconds too soon would have made her pound. 
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On a routine winter patrol out of the U.S. Coast 
Guard Rescue Station at Yaquina Bay, Ore., this 


dition, but also from the wedge of buoy- 
ancy which restores equilibrium. Then 
there are people—a different cargo, high 
in the boat, but similar in behavior to free- 
surface water. People stand up, walk aft, 
walk forward, climb up, sit on the gunwale. 
When the weather acts up—they slip, slide, 
fall, lurch, and lean over the rail. You 
could make a strong case for seat belts.” 

What should you do? Heed weather 
forecasts, never overload, and, if caught in 
rough water, follow these simple rules: 

e Stow cargo low and secure it for sea. 


52-foot patrol craft charges through a giant breaker 
that would have obliterated a lesser hull. 


e Distribute passengers evenly and 
keep them seated. . 

ө Don't lie broadside to a 
another vessel's wake. 

But suppose you've taken due precau- 
tions and still get stuck in an uncomfort- 
able situation. You must reduce speed to 
avoid shipping water—you can swamp a 
boat by driving forward too fast, particu- 
larly with poor trim. 

Meeting the waves bow-on. You're lucky 
if you can see whitecaps over the bow. 
This is the least of troublesome rough- 


sea ог 


Conventional smallcraft hulls can't survive green water descending on the 
bow in quantity. You must rise to a sea, instead of attempting to charge 
through. Even with self-bailing scuppers and watertight deck, you're 
tempting fate trying to duplicate this Coast Guard maneuver. Because it 
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is self-righting and built for the purpose, this 44-footer runs the surf. 
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Spray flies over the windshield of this twin-engine 
outboard as it faces a head-sea. The boat is built to 


water conditions. A boat with too much 
weight forward will plunge into the waves; 
too much weight aft will cause it to fall 
off. Assuming your boat is properly 
loaded, slow the throttle so the bow has 
the time to rise. 

How much speed? Judge by the pound- 
ing sensation. Cut back so the “slap” is 
minimized. Be sensitive about green 
water landing on the deck forward and 
sloshing down into the cockpit. 

Steer slightly off-course a few points. 
Move your crew around. A 200-pound 


Deliberately overloading this outboard by placing 
several remote fuel tanks forward in a following 
sea, Chester Arthur illustrates a bow-heavy hull. 
It will "root" instead of rising easily on a wave. 
Trimming by equalizing the weight cures the trouble. 
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withstand this type of punishment, but danger arises 
when the helmsman is blinded by flying spume. 


sallor hunched forward on the port side 
could tip you. The same man on the star- 
board quarter might let you bob. 

How can you learn? Go out in a moder- 
ate chop and get the feeling of your boat's 
helm with normal weight distribution. 
Without changing course or speed, vary 
the stowage of heavy gear and seating. 

Wallowing in the trough. With both wind 
and waves hitting you broadside, you're 
liable to roll. If the propeller alternately 
rises up and drops back, it will race and 


[Continued on page 185] 


Fighting an inlet current at Quonochontaug Beach on 
the Rhode Island coast, this skipper gunned the 
motor to gain way. Result? The hull pounded and beat 
a course homeward—but the captain was unable to 
see at the helm. А nasty accident could result. 
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mate іп  powercraft 
simplicity—there’s no 
provision for steer- 
ing. You can put it 
through tight zigzags 
at high speeds mere- 
ly by leaning into the 
turns. Only 715 feet 
in diameter, the Cir- 
craft is all fiberglass 
(except for planing 
boards of marine ply) 
and takes any out- 
board up to 35 hp. in 
a wel behind the + 
cockpit. Cost in Brit- 
ain: $240, from 
Bifort Engineering 
Ltd., Preston New 
Road, Blackpool, 
Lancaster, England. ` 


WHAT'S NEW IN BOATING 


Cockpit and cabin 
NE ME E: A © Ql mg —— Space is abundant 
==. üce—— — Б 2 с aboard the Skipjack- 
и Чаа. а асам МШШ у o c — "cdit gen 20 Flyin g Bridge 
cruiser by Jack Cole 
Co., Costa Mesa, 
Calif. The cabin has 
two bunks, head, and 
optional galley. Toe- 
kick cockpit design 
lets fishermen stand 
flush. Power options | 
from 160 to 210 hp. | 
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Family-fun boat with flash is Glastron's 16-foot — there's an 18-gallon bow tank. Other fea- 
GT-160. There's a full 48 square feet of tures: full flotation, mechanical steering, 
living area with generous hidden storage inland lighting, new Aqua-Lift hull to smooth 
space below decks and under seats—-and the ride—and power to 110 horses. 


Four inches of water is all you need to 
get to hard-to-reach fishing and hunting 
spots in the 10-foot Arrow Jet 1000 air- 
drive boat. A Chrysler 10-hp. engine 
with 26-inch three-blade prop is housed 
in a fiberglass duct you rotate to steer— 
at speeds to 10 m.p.h. Arrowprop, Box 
2339, Sarasota, Fla. 33577. $550. 


T нге s ru 


br 


Folding windshield of Evinrude's 16-foot 
Sportsman 155 gives easy access to for- 
ward cockpit—an ideal casting platform. 
Main cockpit has 54 square feet of space, 
full carpeting, convertible top, and back- 
to-back seats that open into lounges. 
А 155-hp. V-6 (or 120-hp. four-in-line) 
powers a stern-drive lower unit. 


Radio direction finder and compass are 
combined in a self-contained, hand-held 
instrument for taking radio or visual 
bearings in all weather. Battery-op- 
erated receiver has large tuning scale. 
Seafix: $129, by Electronic Labs, 22 


Leigh Rd., Ramsgate, Kent, England. 


Open jet runabout from Buehler Corp. of India- 
napolis, Nimrod II, has no prop to endanger 
swimmers. Wheel and binnacle are located mid- 
ship of the 18-foot deep-V hull, providing easy ac- 
cess and storage for bulky sports gear. Full can- 
vas for conversion to a camper is an option. 


Great Lakes salmon and trout boom inspired Mir- 
ro Aluminum’s 18-foot deep-V-bottom lapstrake 
Sports Fisherman. Swivel seat lets driver view 
all fishing action. Foam flotation under deck 
will float hull upright, even if swamped. Takes 
up to 125-hp. outboard. Mirro, 1512 Washington 
St., Manitowoc, Wis. 54220. Continued 


A — | 4 Sports sailboat, the 14-foot Dorado, 

emg” — и" 4 new from AMF Alcort, joins the 

| |  Sailfish/Sunfish line. Dorado fea- 

7 tures planing hull, fiberglass mast, 

flip-up centerboard and rudder, and 

forward storage locker. Foam flo- 

tation is bonded to hull. Boat car- 

ries four people, weighs only 190 

pounds. AMF plans first deliveries 
for spring. Price: about $1,200. 
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Automatic trim tabs, called Trim- 


Selvs, need no controls. Water 
pressure on tabs causes eccentric 
levers to change tab angle. Bolted 
to stern, they need be adjusted 
only when first installed. Swedish 
made; sold in U.S. by Trim-Selvs, 


Vapor-gas detector, called 
the Scentry, warns of con- 
centrations of gasoline, pro- 
pane, butane, and alcohol 
vapors before they reach 
explosive levels. Made by 
Columbian Hydrosonics, 
Inc, Freeport, N.Y., the 
model CB-305A (shown be- 
low) sells for $69.50. 


SHINE 
WAPOR 
DETECTOR 


Ahoy, deck-swabbers, the new 
10-quart Boat Bucket from 
Rubbermaid is for you. It has 
double pouring spouts and 
handgrips for easy use, and is 
made of durable plastic that 
won't scratch boat finishes. 
Great for cooling beer, and 
the $1.69 price tag shouldn't 
cause you any problem. 


10835 E. Jefferson, Detroit 48214. 


Protection from lightning 
damage is the claim of this 
easily installed grounding 
device, the deStriker. А wire 
uncoils from a reel and is 
thrown into the water to 
provide a ground for safety. 
From Marine Division, Ex- 
port Corp., 8951 Schaefer 
Rd., Detroit 48228. 
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for Your OUTBOARD 


ELE BOATING < 


The right diet for your motor will keep it 
easy-starting, give it more power and a longer 
life. Here's the inside story from the experts 


By WALLACE CLOUD 


M echanics tell a story about a 
man who brought an outboard motor in for 
a tune-up and told the dealer, “You can fix 
anything that needs fixing, but whatever 
you do, don't touch that knob on the 
front of the motor. Ive been adjusting 
that knob all summer, and I've got it to 
the point where it's absolutely perfect." 
Of course it was the knob that opens the 
cover of the motor. 

There are other—and more real—ad- 
justments you can make without ever 
looking inside the cowl. You definitely 
adjust the performance of the motor by 
the kind of gasoline and the kind of oil 
you use. But that adjustment can be 
equally haphazard if you don't know 
what you're doing. 

Many of us have been raised on the 
gospel that you should never use any- 
thing but unleaded marine white gas in 
an outboard motor. But it's been getting 
more and more difficult to find any ma- 
rine white. That’s going to hit home 
even harder this boating season. A little- 
known fact, even within the industry, is 
that the Gulf Oil Co. has discontinued 
marketing its marine white, which was 
more widely distributed than others. Ac- 
tually, the product was discontinued as 
of Jan. 1, 1968, although in some areas 
stocks were available through the 1968 
boating season. 

Of course a lot of people have been 


DRAWING BY RAY PIOCH 


using automotive gas all along. Even if 
you don't fill your boat’s tank at a service 
station on land, the “marine” gasoline 
sold at most marinas and gas docks is 
simply regular-grade automotive gas with 
an additive to cut down on gum forma- 
tion during storage. It’s reasonable to 
wonder what—if anything—that automo- 
tive gas 1s doing to your outboard motor. 

Another homely dictum many people 
have been living by all these years is that 
you put a quart of oil in that gas tank 
along with six gallons of gasoline. That’s 
a gas-to-oil ratio of 24:1. But in the last 
few years outboard motors have been 
appearing on the market with instruc- 
tions specifying a 50:1 oil ratio, or even 
100:1. The motor companies have been 
putting out mysterious special oil in cans 
the size of a beer can, or smaller, and 
that's what you're supposed to put in a 
six-gallon tank of gasoline. 

What ratio? Questions inevitably arise: 
Can I use the same oil for an older out- 
board motor, and in the same ratio? Or, 
on the other hand, suppose I can't get 
any of that special oil—do I use ordinary 
outboard oil at a 50:1 ratio, or switch 
back to the older 24:1 ratio? 

Гуе been discussing these questions 
with engineers who work for the out- 
board-motor companies, representatives 
of the petroleum refiners, and other out- 

Continued 
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mixture 


— Clogged 
reed valve 


Two-stroke engine is vulnerable to poor fuel or 
oil at points along path of mixture through the cylin- 
der. Reed valve is subject to clogging by gum in the 
gas. Connecting-rod and shaft bearings must re- 
ceive adequate lubrication. Lead, additives, or 
unburned oil can foul the spark plug or leave de- 
posits and varnish, causing pre-ignition, piston 
scuffing, stuck rings, clogged exhaust port. 


board experts. There are some clear 
truths that apply to almost all outboard 
engines and the inboard-outboard drives 
that belong to the two-stroke engine cate- 
gory (Outboard Marine 90-hp. models). 

The gasoline part of the story is fairly 
simple. You don’t have much of a choice, 
since marine white is no longer available 
over most of the country. Does this make 
any difference to your motor? The pe- 
troleum companies say it doesn’t. 

For example, the Ethyl Corp., which 
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What gasoline to use? What oil to u: 


produces much of the tetraethyl lead 
used in automotive gas to boost octane 
numbers, publishes an annual summary 
of the fuel recommendations specified by 
outboard-motor manufacturers for cur- 
rent engine models. In almost all cases 
these say, “Use marine white or regular- 
grade automotive gasoline." 

But when I talked with E. L. Tandrup, 
an engineer for Ethyl, and mentioned 
that Га heard that Mercury dealers in 
the East frequently advise customers to 
use the unleaded Amoco Super Premium | 
gas, Tandrup said, “Sure, Amoco is the 
best—if you can get it and you’re willing 
to pay the extra six cents a gallon." 

I found that Mercury was not alone. 
Motor engineers said, “Don’t attribute 
this to me, Би...” and then went on to 
state the attitude which appears to be 
uniform throughout the industry: АП 
outboard motors run better on a good- 
quality marine white gas. 

One who was willing to be quoted was 
G. E. Miller, Manager of Technical Ser- 
vices for Outboard Marine Corp., manu- 
facturer of both Johnson and Evinrude 
Motors. He said, *In general we would 
prefer that the customer use unleaded 
gasoline." 

What about auto gas? The engines are 
also compatible with automotive gaso- 
line, says Miller, but—‘“‘the additive tetra- 
ethyl lead can be harmful due to accumu- 
lation of combustion-chamber deposits, 
and spark-plug problems. Another addi- 
tive that can be troublesome is phos- 
phorus in the fuel.” (This is included In 
some gasolines to combat the spark-plug 
fouling tendencies of lead in four-stroke 
engines.) “It can result in problems re- 
lated to very short spark-plug life with 
certain lubricants, and also increase the 
tendency toward pre-ignition." 

A number of additives used in automo- 
tive petroleum products are bad for your 
outboard engine, it turns out, Engineers 
stress that if you have to use automotive 
gas, you should use regular rather than 
premium, Premium gasolines contain a 
greater variety of additives and more of 
them. 'The exception, where it's avail- 
able, is unleaded premium gas. 

But it's better to use automotive gas, 
the experts say, than white gas of uncer- 


tain quality. Such gas is sometimes sold 
as "appliance gasoline" or “lamp and 
stove gas." While some low-horsepower, 
low-compression engines can run satis- 
factorily on this fuel, according to Ken- 
neth R. Pike, Chief Research Engineer 
.for Chrysler's outboard division, most 
engines will run quite “ratty,” and it can 
damage more powerful engines. Low- 
ead light-aircraft gasoline is regarded as 
.a good outboard fuel, by the way. 
Spark-plug damage. Mercury recom- 
"mends regular-grade automotive gas for 
their new larger engines fitted with 
Thunderbolt ignition and Polar Gap 
spark plugs. These surface-gap plugs run 
at lower temperatures than side-electrode 
plugs and are much less susceptible to 
fouling. “The use of leaded gas in small- 
er engines—35 hp. and under—has no 
major disadvantage other than reduced 
plug life," said a Mercury spokesman. 
But in the larger old-model Mercury 
motors with standard plugs, 1965 and 
earlier, leaded gas “can lead to damaging 
pre-ignition." 

The problems are inherent in the na- 
ture of the two-stroke-cycle engine. With- 
out separate intake and exhaust strokes, 
some of the combustion products are 
always left in the cylinder after each 

power stroke. Since a two-stroke engine 
is lubricated by oil mixed with the fuel, 
unburned or partly burned oil is part of 
the exhaust material that doesn't com- 
pletely escape from the cylinder. 

Thus the engine is sensitive to any- 
thing in the gasoline or oil that tends to 
build up deposits. Such deposits can foul 


Value of ''ashless'" 50:1 oil is shown in photos 
below from Outboard Marine labs. Typical buildup 
of deposits and varnish on piston at left is due to 
"commercial" outboard oil, containing ash-forming 
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experts don't always agree—but here are their best bets 


spark plugs, or can form hot spots that 
cause the form of engine knock called 
pre-ignition. 'They can also lead to a 
buildup of varnish or gum in the cylin- 
der, sometimes causing sticking of piston 
rings and ultimately, if the condition is 
severe, seizing of the pistons. 

But all is not lost. When you talk to 
people in the outboard-motor field about 
fuel, the conversation shifts rapidly to 
the question of what kind of oil to use 
with the fuel that is available. It turns 
out that the oil you now mix with the gas 
has the role of modifying some of the 
detrimental effects of leaded gasoline. 
Outboard oil has also been improved in 
other respects. 

What's so special about the oil? Evi- 
dently it is special—everyone concerned 
with outboard-motor lubrication em- 
phasizes that it is inadvisable to use 
automotive oil in your outboard engine. 
Automotive oil is designed to last a long 
time without breaking down at high tem- 
peratures, and does not mix well with 
gasoline. Outboard oil, however, is in- 
tended to have a short but happy life—to 
mix freely with gasoline and to burn 
rapidly and cleanly in the cylinder. 
Many automotive oils are also loaded 
with additives that are helpful in your 
car but leave damaging deposits in an 
outboard motor. 

The 50:1 outboard oils also contain 
additives—but only those that are right 
for an outboard motor, combined with a 
clean-burning base stock. The additives 
are the kind called detergents or disper- 

[Continued on page 189] 


metallic detergents. At right, note contrast with 
clean pistons lubricated by oil containing ashless 
detergent. Each major outboard engine manufac- 
turer sells such special 50:1 oil. 


Did Chevrolet miss a bet by not making a combined 
limousine and sports car, such as the Iso S-4? 


Family Car from Italy 


By JAN P. NORBYE / PS Automotive Editor 


Returning from test drive, Norbye (five feet, seven 
inches) looks down on sleek S-4 sedan, admiring its 
clean, functional styling. Hood is a short, slightly 
curved pane! that blends perfectly into fenders. 


4 


| 58.0 їп. 


112.2 in. 49.3 in. 


34.2 in. 


| 195.7 in. a : a 
Not a wasted cubic inch inside body shell, is author's conclusion after thorough examination. 


hat's so sensational about this car is 
Ww not its performance but its architec- 
ture. Even so, it rivals the Maserati Quat- 
troporte for the title of Fastest Four- 
Seater in the World, with a top speed of 
some 140 m.p.h. and a standing quarter- 
mile elapsed time of under 15 seconds. 
What do I mean by architecture? The 
overall design, space utilization, interior 
layout, driver visibility, and front and 
rear overhang. The overall dimensions of 
the car are modest, yet the inside is very 
roomy. It has shaken up the world of 
auto stylists, and some of its design ele- 
ments are already appearing on new 
models from other companies. 
The drawing above shows you the am- 
ple interior dimensions. It doesn’t show 
the plushness of the anatomically designed 
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seats, and the Rolls-Royce-like refine- 
ment of the entire passenger compart- 
ment. With an overall width of only 70 
inches, the S-4 has as much hip and 
shoulder room as most full-size American 
cars. And look at the figures for head 
room and leg room! 

How has this been possible? First of 
all, the hood is short, which brings the 
windshield base and front seats forward. 
Secondly, the rear seat has been pushed 
back so that the top of the seat back 
partly covers the final drive unit. Since 
there is no rear axle but a sophisticated 
De Dion rear-suspension system, this po- 
sitioning of the rear seat has brought no 
penalty in ride comfort. 

The ride, as a matter of fact, is about 
as firm as in an Impala with heavy-duty 
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suspension, and somewhat quieter. The 
low overall height is a result of stretching 
out the whole passenger compartment. 
You sit less upright than in an American 
car, but lean back, more relaxed. And 
all this has been accomplished with a 
112.2-inch wheelbase, only fractionally 
longer than a two-door Chevelle’s. 

Since the Iso S-4 is craftsman-built, the 
cost 18 several times higher; list price is 
$13,875. 

The trunk is deep and spacious, and 
the vast glass areas assure tremendous 
all-around visibility. The windows seem 
to reach into the roof—an impression you 
get from the curvature of the side windows 
and the unusually rakish angle of both 
windshield and rear window. 

The standard engine is the 300-hp. 327- 


inspiration for Detroit sedans of the 1970s? No doubt many of its features will be adopted. 


cubic-inch unit that was standard in 
the Corvette 1963-1969, and more pow- 
erful versions are contemplated as soon 
as Chevrolet will deliver them. Trans- 
missions are manual four-speed or Power- 
glide (Turbo HydraMatic will be avail- 
able as soon as General Motors can 
supply it). 

Disk brakes are fitted on all four 
wheels, with larger swept area than in 
the Corvette. Power steering is optional 
(Iso has its own system, with very little 
assist at high speed, and full assist for 
parking). 

The designer’s name is Giugiaro (pro- 
nounced ju-ja-ro) and the steel bedy is 
built by Bertone. The U.S. distributor is 
Skip Callanan, American Granturismo, 
Inc, 23 West Ave. S. Norwalk, Conn. 
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If you ride a bike, 
chances are you wear a 
helmet. How good is yours 
—and how good should it be? 


By ERIK H. ARCTANDER 


ete Snell spun the wheel over and 

drifted into the curve. Suddenly an- 
other sports car slammed into the back 
of his machine, flipping it over and over. 
Several hours later Snell died of massive 
brain damage. His helmet, shattered, had 
tragically failed him. 

The Snell Memorial Foundation was 
born of that 1956 racing tragedy in Ar- 
cata, Calif. It brought the first thorough 
scientific investigation into head protec- 
tion in the United States. What the 
Snell Foundation has learned since then 
about head injuries and helmets promises 
to benefit every American who risks brain 
damage and death through accidents. 
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Cross-section of helmet shows 
shell of fiberglass cloth bonded 
with plastic resin, liner of non- 
resilient plastic foam, middle 
liner of slow-return material, 
and resilient-foam padding. 
Leather strap is attached to 
shell by steel clip. The helmet, 
a Bell Magnum, meets the 
Z90.1 (two-blow) standard. 


PANE 


STRAP 


Drivers who race sports cars, motor- 
cycles, racing cars, hot rods, stock cars, 
and speedboats are already better pro- 
tected because many of their associations 
urge or require them to wear Snell-ap- 
proved helmets. 

But the largest group of helmet wear- 
ers—over 114 million—are road-riding 
motorcyclists. Today 38 states require 
drivers and passengers on two-wheelers 
to wear head protection. A dozen years 
after Pete Snell’s death you’d expect these 
state laws to ensure the best helmets for 
motorcyclists that modern science and 
manufacturing can produce. Unfortu- 
nately, it hasn’t worked out that way. 

Continued 
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Helmet-testing methods vary. At Snell Foundation 
bobweight is dropped on helmeted form attached 
»to pivoting arm; glass rod supports arm until 
sheared by impact of falling weight. The 2,000- 
frame-per-second photo shows striker indenting 
helmet. Buco (right, in strobe photo) drops hel- 
meted form on fixed anvil. Snell says pivoting arm 
simulates flexibility of wearer's neck; Buco says 
moving helmet strikes fixed object in most acci- 
dents. A 120-foot-pound impact by Snell method 
imparts same acceleration to head form as 50- 
foot-pound impact by Buco method. 
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Raised to proper height by wire rope and winch, 
bobweight is released by activating solenoid. As 
bobweight falls it intercepts a light beam. triggering 
an oscilloscope. Striking helmet, the weight causes 
a glass rod holding the pivoting arm and head form 
to shear. Arm and head form swing freely, activat- 
ing an accelerometer. A signal from the accelerom- 
eter is amplified and fed into an oscilloscope, where 
it appears on a screen and is photographed. 
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Oscilloscope traces decide which 
helmets pass test—or fail 


This helmet flunked on the first blow. The trace 
(right) shoots off the oscilloscope screen, indicating 
head acceleration of over 450g. The brain would 
have slammed against the inside of the skull caus- 
ing fatal or near-fatal concussion. Each vertical 
division on the screen equals an acceleration load of 
60g; each horizontal division, two milliseconds. 


Passing the first blow (above), this helmet failed the 
second one, as shown at right. Testers watch for 
duration of the excessive acceleration as well as 
maximum acceleration. A helmet is rejected as un- 


Сый. 


safe if peak acceleration — 400g or accelera- 
tion between 200 and 400g persists for more than 
two milliseconds. Acceleration exceeding 150g is 
not tolerated for more than four milliseconds. 


Third helmet passed both blows satisfactorily. In 


addition to acceleration tests, helmets must pass 


A scientific argument—still unsettled— 
divides the experts, leaving federal and 
state law makers confused. The argument 
began three years ago when two events 
coincided. 

First, the Z90 Committee of the Ameri- 
can Standards Assn. (now the U.S. 
Standards Institute) published specifica- 
tions on "protective headgear for wear 
by riders and occupants of vehicles en- 
gaged in potentially high-hazard activi- 
ties.” Shortly afterward, the Federal 
Highway Administration advised all 50 
states to require that motorcyclists wear 
“approved safety helmets” when riding 
on public roads. 

Approved by whom? State legislatures 
quickly began enacting helmet laws, but 
stumbled over the word “approved.” 
Federal safety experts offered no specifi- 
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shell-penetration and harness-strength tests after 
being immersed in water, heated, and frozen. 


cations for the helmets, and three years 
later have yet to do so. In the absence 
of federal guidelines, the legislators and 
state highway officials turned to the Z90 
Committee and its new standards. Dr. 
George G. Snively, chairman of the Com- 
mittee and research director of the Snell 
Foundation, recommended that the states 
adopt the Z90.1 helmet standards. 
Snively was soon challenged by Prof. 
Lawrence M. Patrick of Wayne State 
University, a fellow member of the Z90 
Committee and a technical consultant 
to the maker of Buco helmets for almost 
a decade. Z90.1 with its two-blow stand- 
ard (see captions) was devised for com- 
petition racers, argued Patrick, not for 
ordinary motorcyclists on the roads. 
“What Z90 established,” insists Snive- 


[Continued on page 182] 
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. Collapsible bar is made of paper 


This party bar folds into a compact pack- 
age for storage, and can be assembled in a 
. few minutes into a 42-by-43-by-22-inch serv- 
ing unit. Made of kraft paper, coated with 
liquid-repellent plastic, the bar can be used 
indoors or out, weighs only 11 pounds, but 
can support 200 pounds. The Port-A-Pub, 
made by Scott Paper Co., sells for $19.95. 


Telescoping copter blades vary diameter to save power 


These copter blades developed by Bell extend to 
25-foot diameter for takeoff, to give maximum lift, | 
telescope to 15 feet in flight for maximum engine . .....- 
efficiency. Blade length is governed by balancing £7 4 
engine torque against centrifugal force; - 
needed engine torque exceeds the centrifugal force, rin. 
the blades retract to achieve balance. The drive Hus | 
shaft turns blades by applying tension to straps C | JENGINE TORQUE 

m ИИ. 
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Going to work—720 feet down 

Said to be the deepest-diving unit for 
commercial use, Drager’s diving chamber 
can hold four men. A helium-oxygen mix- 
ture is pumped down under pressure, but 
the chamber also carries its own emergency 
supply. Divers exit for work through a bot- 
tom hatch. Winched to the surface, the 
chamber links to a decompression chamber. 
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holding outer sections—the hub is freewheeling. 
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Deciding on a system? First bone 
up on the five ways recorders 
and players use magnetic tapes 


By SAM SHATAVSKY / PS Electronics Editor 


аы а tape machine these days 
can be a confusing and complicated busi- 
ness. With the magnetic-tape industry 
ofrering you five different systems, in a 
pitched battle for your tape dollars, you'll 
be hard put to make up your mind. If 
you don't choose carefully, you may 
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spend your money on a tape system that’s 
not for you or, what is worse, one that 
could become obsolete (there 1s one now 
that is losing ground). 

The greatest push is in cassette and 
eight-track cartridge machines, with less 
emphasis on reel-to-reel, four-track, and 
Playtape. These are the five tape sys- 
tems in use today. That a fog of confu- 
sion swirls around them is an understate- 
ment. They aren't compatible, packages 
are not alike, and tape dimensions, speeds, 
and number of tracks differ from one to 
the other. 

To clear up the confusion, I went to the 
major tape companies—Ampex, Norelco, 
Motorola, Playtape, RCA, Wollensak 


The Best Tape System. 


REEL, CASSETTE, OR 
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Reel-to-reel machines, running at highest tape speed, 
give highest fidelity. Although most require starting 
tape by hand, some have automatic threading. 
Above is Woi'ensak (3M) model 6100. 
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Recorded tracks on tape vary from system to system, 
ranging in number from two to eight. Program tracks 
are designated as A, B, C, or D. Pairs (two A's, etc.) 
indicate stereo. Playing time depends on number of 
tracks, as well as on tape length and speed. 


Cassette system, originally developed by Norelco 
for portable voice recording, has expanded to music 
recording and playback as well. Portable voice re- 


for You: 
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C AR T EH | б £5 E corder shown here is Norelco's 150 Carry-Corder. 
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(8M)—to get the facts, good and bad. 
What I learned I’m passing on to you in 
this rundown of the five tape-handling 
methods. 

Reel-to-reel system. This is the oldest 
system around. Introduced about 20 
years ago, reel machines are available as 
complete record-playback machines in- 
cluding a speaker output, or as tape decks 
to go with hi-fi systems. Present practice 
puts four tracks on the tape, in two stereo 
pairs. 'The reel is flipped over to go from 
one pair to the next. Reels have two big 
drawbacks: They must be threaded into 


Tape cartridge, ideal for automobile music players, 


the machine and they take much more 
storage space than the other systems— 
they're six times larger than a cassette, 


Continued 


is the most popular of all tape systems. Starting as 


Lear, RCA, and Motorola venture, eight-track has 
also proved its worth in home players. 
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THE ТАРЕ SYSTEMS: WHAT THEY CAN 


REELTO-REEL| CASSETTE | ВТМАСК | 4TRACK | — PLAYTAPE 
STEREO/MONO: Stereo — | Stereo | Mone 


e 


TAPE WIDTH АШ NN 
| TAPE SPEED | 
| (in. per sec.) 715, 334, 178 


PLAYING TIME 


(max.) 6 hr." 
DIMENSIONS 7" diameter" 


40-15,000 60-10,000 50-12,000 | 


| RESPONSE, Hz 


| (typical) 


FUNCTIONS 


Record & Record & 
play back play back 


BEST, if you want: Automobile Not 


Highest fidelity, | Record and play | player, easiest | recommended; Portable pop 
longest playing ability in operation, good | becoming music on-the-go, 
time smallest size fidelity obsolescent children's player 


t Actual dimension .150 inches 


` Notes: All machines are good for home, auto, portable use, except reel-to-reel (not auto): 


"At 175 inches per second, 3,600-foot tape length 


* Smaller reels also available 


twice as large as a cartridge. Prerecorded Cartridge system. There are three kinds ¥ 
music tapes have slacked off in popularity —eight-track, four-track, and Playtape— | 
with the introduction of the cassette and each using a single tape reel іп a closed 

cartridge. plastic container. The continuous loop of, 


Cassette system. Made up of two tiny 
reels in a sealed plastic container, the 
cassette operates like its granddaddy, the 
reel machine. But there's no threading: 
You simply insert the sealed cassette into 
the machine and run it. Originated by 
Norelco, the cassette machine was intro- 
duced as a portable voice recorder five 
years ago. It has since graduated to the 
music level, with recording companies dig- 
ging into their libraries to put selections 
on cassette. And, of course, cassette own- 
ers can themselves record from radio and 
records. Sound quality equals that of a 
good AM radio. 


Magnetic recording: How it WOKS cccccccccvccccsscccccccccesscescceees 


1 —— - - B% 1r ai ват rome Lr 


Eight-track stereo cartridge, opened, looks like this. 
Reel feeds single endless-loop tape from the hub. 
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tape feeds from the reel's inner edge, past 
the magnetic pickup head, and back to 
the outside of the reel. To play it, you 
simply insert the cartridge into a slot in 
the player. 

e Fight-track, by far the most popular 
cartridge today, was pioneered by Lear, 
RCA, and Motorola. Originally conceived 
to bring personal-choice music into auto- 
mobiles, it has moved into the home as 
well, and offers the largest music library 
of all the tape systems. It will give you 
up to 80 minutes of continuous playing 
time with sound quality to match that of 
an LP record. 


In playing position, cassette's tiny reels that feed 


tape past magnetic playback head are seen at rear. 
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Cassette tape deck for hi-fi systems records and Low-cost Playtape system was designed to play pop 
plays stereo. Fast wind/rewind locates any song or music and children's recordings. Language lessons 
*- movement for replay. Pictured is Ampex Micro 50. аге being added. This is Playtape's model 1110. 


Outdoor tape machines for music-on-the-go are 
* gaining popularity. Cassette stereo recorder- 
player shown here is Emerson's model 32MO1. 


e Four-track was also designed for 
automobile listening, but suffers from lim- 
itations—mainly, half the playing time 
and fewer automatic features than eight- 
track. Although still popular in some 
areas—the West Coast, for example—the 
four-track cartridge system appears to be 
losing ground generally. 

e Playtape cartridge, a playback music 
source for small portable machines, is 
mainly for teen-agers interested in having 
rock-music-on-the-go and for playing chil- 
dren's recordings. Machines cost little. 
Fidelity is limited by speaker size but is four depends on what you're looking for 
generally adequate for the undemanding  —high fidelity, convenience in use, re- 
uses mentioned. cording capability, compactness. ‘These 

And that's the picture of the systems will determine the tape system best suited 
as they stand today. Four-track should to fill your need for recording and play- 
be avoided. Your choice among the other ing back voice and music. 
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A magnetic tape system can be compared The magnetic playback head senses the re- 

to a record player. The magnetic record head corded pattern to generate signal voltage, 

- writes and the playback head reads magnetic which is amplified for speaker output. With 

tracks on tape just as a cutting stylus records all other factors equal (same heads, same 

and a cartridge needle picks up signal grooves tape), frequency response depends on tape 

in a phonograph record. On tape, recording speed. The faster the tape runs past the 

is accomplished by arranging magnetic oxide head, the better will be the frequency re- 

particles on the tape in a magnetic pattern. sponse. This explains why a reel-to-reel ma- 

chine running at 71% inches per second gives 

PLAYBACK RECORD | better frequency performance than a cassette 

SIGNE 997 اا‎ IN machine operating at 17%4 i.p.s. Eight-track 

cartridge tape, with 334 -1.р.ѕ. speed, is a hap- 

ERAO py compromise for good frequency response 
with reasonably long recording time. 

lanuen Hopes of higher response at slower speeds 

MAGNETIC COATING MAGNETIC COATING lie in improved magnetic coatings and greater 

ERA resolving power of heads. Recording engi- 

«——— DIRECTION OF TAPE TRAVEL “PLASTIC TAPE BACKING neers are working toward a breakthrough, now. 
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This portable radio floats 
and plays in water 
Designed to provide lis- 
tening entertainment for 
bathers, this AM radio 
works in pools and fresh- 
water lakes, even your bath- 
tub (but not in salt water). 
Shaped like a buoy, it has 
top-mounted controls for 
easy tuning. The RCA 
Floater is battery-powered 
and sells for about $20. 
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Home fire alarm detects 
smoke and odorless gases 


Completely self-contained 
and battery-powered, this 
electronic detector senses 
odorless, colorless combus- 
tion gases as well as smoke 
and flame. The Electronic 
Smoke Sniffer's 110-decibel 
alarm is loud enough to 
wake sleepers in any part of 
a house. $85 from Warren 
Enterprises, Skokie, Ill. 


TO REMOVE SECTION for loose-leaf binding, 
open magazine wide at this page, rest it on table, 
гип your thumb firmly along center fold. 

Then pull out the sheets gently, one at a time. 


WHAT'S NEW 


ELECTRONICS 


Intrusion alarm works on 
ultrasonic principle 


This burglar alarm sets up 
ultrasonic waves in the room 
or area being protected. Ra- 
dar-like in operation, it is trig- 
gered when an intruder en- 
ters. You plug it into any 
outlet; no special wiring is 
needed. Two triggered out- 
puts for lights and a bell op- 
erate with 20-second delay be- 
tween them. Model A-1, 115 
volts AC, $97.50; Model MA-2, 
12 volts DC, $99.50. Euphon- 
ics Corp., Miami Springs, Fla. 


Marine sound center for voice 
projection and audio pickup 

In addition to broadcasting 
and receiving sound, this high- 
power marine audio system 
has manual and automatic fog- 
horn, intercom, and alarm to 
warn against fires, bilge leaks, 
and break-in. It operates on 12 
volts DC and comes complete 
with speaker and microphone. 
$130. Simpson Electronics, 2295 
N.W. 14 St., Miami, Fla. 33125. 
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"оПом two sound rules and you 
in become master of routine 
jpairs. Before you begin: 


Be sure of your diagnosis—never 
take the machine apart, hoping that 
you'll stumble on the trouble. 


Plan ahead for all steps of the job, 
both disassembly and reassembly. 


By EVAN POWELL 


0 Ease of service is a major point to consider in buy- 
ing an automatic washer. Removable front panel 
and hinged top permit front servicing of this Maytag 
without moving the appliance from against the wall. 
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Таке time first to understand how your automatic 
washer works. After that, most repairs are usually 
just a matter of using common sense 


| Automatic washers operate from electri- 
cal commands given by manually or auto- 
matically operated switches. The commands 
are carried out by solenoids and motors. 
To enable you to understand how these 
actions take place in an automatic washer, 
we present this series of schematic draw- 
ings. They show the actions that occur 
when the master control, in this case the 
timer, gives various commands. 


МЫ КЕК SWIT va 


TEMP. SWITCH 


115-VOLT AC- 


-115-VOLT AC 


47 0 


MACHINE MOTOR А. 


GEAR CASE 


As an aid to understanding, we have re- 
moved the timer from the machine and set 
each of its cams to the side. This lets you 
see the action of each switch in the suc- 
ceeding phases of the cycle that the wash- 
er passes through. 

In actual practice, of course, these cams 
and switches «are combined into one unit, 
and there may be 30 to 50 contacts in 
some of the more complex controls. 


Continued 
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T Fill cycle. By closing a TUM 
Ds . that applies voltage to the floa 
uo or water-level switch, the timer 
commands the machine, through wire 
1, to fill. Since the machine is empty, the the 
|... float switch does not over-ride the com. 
. mand but transfers it to the temperature 
. Switch through wire No. 2. The tempera- 
ture switch, previously told by the uses 
the command to the inlet-valve solenoids 
through wire No. 3 for cold water, wire 
. No. 4 for hot water, or both for warm 
water. The solenoid, an electroma У 
device, then in effect “opens the faucet” 
by raising a plunger inside the valve, allow- 
ing water to flow into the machine. Notice 
that no circuit is completed to the timer 
motor at this point, and the cams con- 
trolling the switches won't be advanced, 
before the machine is full. ss 


| Fill cycle continued. As the м 
in tub approaches the t 
level, air or water pressure builds 

up and acts on the diaphragm of the float 
Switch. The timer still gives its command 
through wire No. 1, but the movement of ' 

. the diaphragm has shifted the switch to 

wire No. 2, releasing the temperature 
Switch and the inlet switch from the com-- 
mand. instead, the command is — | 
ferred to the timer motor and the machine 
motor, causing the cams within the timer ' 
to advance approximately six degrees 
every two minutes, and — the та- 
chine to start running. Ta 


Agitation. As the aching’ реа 
3 -to run, another cam is brought 
8 into action. It gives a command 
to another solenoid device through wire 
‘No. 6. This solenoid in effect puts the 
“machine into gear, and the agitator moves 
Баск and forth in the water. In a tumble- 
type or front-loader, this cam would con- 
trol a switch that would select the correct 
-speed for basket movement, allowing the 
clothes to tumble in the water. 


k- 


* 


Pump-out. To pump the water 
from. the machine in order to 
bring in fresh water for a rinse or 
о prepare for the final spin-dry, cam 2 
-has raised its movable contact, breaking 
"the command to the agitate solenoid. This 
_ puts the agitator out of "'gear'"' again, and 
гає the same time moves the pump valve 
| into the open position, allowing the pump 
то force the water out the drain line and 
into the standpipe in the house drainage 
“system. Now, another provision must be 
made here, for as the water level in the 
-machine drops, circuit No. 1, to the float 
switch, will again transfer from circuit No. 


` motors will stop, and the ici will be- 
- gin to fill again. To prevent this from hap- 
` pening, the cam controlling wire No. 1 
` has moved this contact to break the cir- 
` cuit and another contact (cam 3) is added 
to keep circuit No. 5 energized. Thus, a 


| motors can yee the machine. 


Spin-dry. The bypass circuit re- 

| mains in action, and cam No. 4 

4 `. Row closes a timer contact com- 
 manding yet another solenoid device to 
move a mechanical linkage that operates 
a clutch, allowing the basket to rotate at 
high speed. The pump also remains in 

action, as centrifugal force causes the 
water to leave clothes; water must also be 
removed from the machine. After the spin 
-operation continues for a predetermined 
time, all cams open their respective con- 
tacts and machine operation ceases. 


ro —115-VOLT AC- 
“bypass” circuit is established and wl1-- 


GEAR CASE 


y кыы ы О СЫ i P 

| ee e CONTROL SOLENOID A 

115-VOLT AC | MACHINE MOTOR канан RUE) A 
WASHER 


DRAIN LINE. 
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Your Quick-Check Chart for 


| Automatic Washing Machines 


caus 


| No water enters 
| machine 


Remedy 


Correct as needed 
Clean or replace 


Hose crimped; faucet off 
Filter screens clogged 


Inlet-valve solenoid open Replace 
Water-level switch open Replace 
Water will not shut Foreign particles in inlet valve Disassemble and flush with water 
| off—machine overflows | Inlet-valve solenoid grounded Replace solenoid 
Tube to water-level switch blocked | Clear tube of obstruction 
Water-level switch faulty | Replace switch i 
Machine will not run Blown fuse | Replace "| 


| Faulty power cord or plug 
Motor faulty 
Belt loose or broken 


Replace with heavy-duty cord 
Repair or replace | 
| Adjust or replace | 


Agitate solenoid inoperative Replace coil or repair linkages | 
| Loose drive pulley(s) Tighten setscrews | 
Faulty transmission drive Refer to servicing organization 


Machine will not 
agitate 


Binding Lubricate carefully 
Timer motor open Replace motor 
Timer escapement inoperative Replace timer assembly 


| Timer will not advance 


Lint filter inoperative 


Tub outlet blocked Remove restriction—check 
washer loading 
Pump or pump valve inoperative Disassemble pump and repair or 


| remove foreign object from pump 
Lint-holding fabrics being washed Observe special loading 
with lint-giving fabrics | procedure 


Water leaks Hose connections faulty or hose | Tighten or replace 
deteriorated 


Drainage pipe clogged 


Clean drainage system 


Tub or pump housing pitted Replace 
| Water will not pump Tub outlet blocked Remove restriction—check " 
out | washer loading 
Pump or pump valve inoperative | Disassemble pump and repair or | 


remove foreign object from pump 
Replace 


Pump coupling or belt broken 


Machine will not Solenoid inoperative Replace solenoid or repair linkages 


spin-dry Water or detergent in outer tub See "water will not pump out''; 

observe oversudsing precautions 

Lid safety switch inoperative Replace or adjust linkages or a 
brackets 

Clothing around basket hub Remove and check loading 
procedure 

Slipping belt Check for proper tension 

Slipping clutch Adjust or replace lining as 
necessary 


Excessive vibration | Load out of balance Rearrange clothing in basket 

| Machine not level or solid on floor | Adjust leveling feet to correct ^ 
height; see that rubber boots 
are in place 


Unusual noise Assorted mechanical noises Use makeshift “‘stethoscope”’ 

| Sticking friction pads Clean surface to remove glaze 
Springs squeaking Coat with light layer of grease 
Belt squealing Adjust to proper tension 
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er 


agnosis. of most. 
major appliance problems. Here, water-level switch 
is being tested with meter after panel is lowered. 


п 
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Common Troubles of 
Automatic Washers and 
How to Cure Them 


L suppose you have just returned from a summer 
vacation. You’re looking forward to a final lazy after- 
noon before returning to work. As you settle down, a cry 
of dismay comes from the utility room where the soiled 


o laundry is piled up. The automatic washer won't The tools you'll‏ ان 
As you approach this modern marvel, you notice that it need‏ 
has filled with water. But instead of a happy splashing o Screwdrivers‏ 
sound, only a faint hum is heard. ы Miers‏ 
If you knew a little of what a service technician knows, боби -‏ 
you could probably spend 10 minutes with a screwdriver = eS eee‏ 
and ?ic-inch wrench tightening the belt, saving the day e Soldering gun‏ 
and a fat repair bill. | e Hose-clamp pliers‏ 
Service technicians spend most of their time answering e Volt-ohm meter‏ 


calls for such simple repairs or adjustments. Only a small 
percentage of calls involve difficult technical problems. So 
you can repair your machine more often than not. 
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AGITATOR SHAFT 


BRAKE 


CLUTCH YOKE 


„DRIVE DISK 
,CLUTCH LINING 
„PULLEY 


TO 


AGITATION 
GEAR AGITATION "ty 


CAM BAR 


SPIN CAM BAR SOLENOIDS 


Cutaway view of Whirlpool drive assembly shows 
how agitator is driven through gear train at bottom 
of unit, while spinning and braking action of basket 
is done through clutch assembly above. Tension 
spring must be removed and basket-clutch shaft 
freed from cam bar to change belt. Photo below 
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No doubt, you have heard of a “basket 
job"—where the service technician must 
assemble a box of parts before he can 
check for the trouble. This is a product 
of poor planning. 

To prevent your project from becoming 
a basket job, keep these points in mind: 

ө First, look ahead to the completed 
job before you begin work. Look at each 
component involved and plan each step 
you will take in disassembly and reas- 
sembly. 

@ Second, be sure of your diagnosis be- 
fore you begin to dismantle the machine. 
Never take the machine apart with the 
hope of stumbling on the trouble. 

Following these two rules will enable 
you to restore your machine to service a 
good part of the time. But you should 
also make it a rule to avoid two classes of 
repairs—dismantling the transmission (or 
replacing the transmission bearings) and 
repairs inside electronic controls or timers. 
Work in these areas requires highly spe- 
cialized equipment and knowledge. 

The tools you need. For most appliance- 
repair work, a set of common and Phil- 
lips screwdrivers, pliers, a set of wrenches, 
and a soldering gun will be sufficient. A 
set of 34- or 14-inch drive sockets with a 
ratchet makes many jobs easier. 

Two tools I'd also recommend are hose- 
clamp pliers, costing between two and 
three dollars (and also useful for auto- 
mobile repairs); and a volt-ohm meter 
(rather than a test lamp) for checking 
voltage and continuity. Some small im- 
ported volt-ohm meters cost as little as 
$3.98. These little instruments are not in- 
tended to be extremely accurate, but they 
are sufficient for most home jobs. 

Automatic washers vary in appear- 
ance and design, but they all wash, rinse, 
and spin-dry the clothes in much the 
same way. Top-loading washers are by 
far the most popular. Clothes are loaded 
through an opening or lid in the top of 
the machine into an upright basket. 'The 
basket fills with water, and a gear case or 
eccentric drive moves a vaned agitator or 
pulsator back and forth or up and down 
in the water. All washers clean cloth- 
ing primarily by forcing water and de- 
tergent through the fabric, not just by 
contact with the fabric. Rinsing is pro- 
vided by flooding fresh water through the 
washed clothing. 


In the top loader, clothing is dried by spinning the 
basket and letting centrifugal force pull water from the 
cloth. Some top loaders drain water through perfora- 
tions in the basket into an outer tub, from which it is 
pumped out before the basket begins to spin. Other models 
begin to spin the basket while it is still filled with water. 
As centrifugal force mounts, water flows to the top of 
the basket and out into a tub formed, in many cases, by 
the outer cabinet itself. From here it is pumped out of the 
. machine through the drain line and the trap installed at 


the rear by the wall. 


4 In top loaders, the drive mechanism, motor, and pump 
are suspended under the tub, and are accessible through 
panels either at the front or rear of the machine. 


On front-loading washers, tumble action 
*moves clothing through the wash wa- 
ter. The force of the drop from the re- 
volving drum and the water action re- 
move dirt. Rinsing is provided by a 
series of fresh water charges entering and 
leaving the drum. The drum speeds up to 
provide centrifugal force for water extrac- 
tion in the spin-dry cycle. 

Combination washer-dryers are basical- 
ly front-loading, tumble-action washers, 
with additional electrical circuitry and 
drum design provided to dry the clothing 
after it has been washed by the same 
machine. After a decline for several years, 
combination sales are now on an increase. 
These reliable and efficient machines save 
space and dry clothing without the need 
for transfer to another machine. 

Because top-loading automatics are the 
most popular type now in use, and because 
most repair principles would apply to 
other types as well, we will be primarily 
concerned with these machines. We will 
make our diagnosis first from the symp- 
toms of the machine, then from further 
tests in the areas where the particular 
problem is likely to occur. Symptoms 
'are listed in the order they are most likely 
to occur in the cycle of the machine. 


SYMPTOM: Water will not enter the 
machine 
Check the obvious first: An inlet hose 
may be crimped, or perhaps a faucet is 
turned off. Water-inlet hoses have filter 
screens at the couplings. Sand or rust 
scaled off within the water line may have 
clogged the screens. Another filter is lo- 
cated in the inlet valve at the point where 
the hose attaches to the machine. Remove 
and clean these filters or replace them 
with new ones. 
Continued 
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WD... LID SAFETY . 
- SWITCH 


DISPENSER 
SOLENOIDS 


Hinged tops on most newer automatics allow easy 
access to many components. The inlet valve, snub- 
ber or friction pad, lid switch, and many terminals 
in the wiring harness are serviceable from above. 


Top may be snapped up with ease in most cases by 
depressing the locking clips with a thin-blade screw- 
driver as shown in the detail drawing above. 
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FILTER SCREEN 


Water-inlet valve operated 
by a solenoid works as 
shown in this series of | 
sketches. Starting with" 
Sketch A, you find valve 
in its closed position. In 
B, plunger has risen to 
open the pilot hole, anc 
water in the valve guide 
escapes. In C, pressure of | 
incoming water lifts the | 
diaphragm and the valve - 
opens. In D, dropping of" 
plunger closes the pilot | 
hole, and pressure in the | 
valve guide then closes the 
valve. Bleeder hole main- = 
tains balanced pressure © 
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Inexpensive volt-ohm meter 
such as this gives reasonably 
accurate measurements. Care 
should be taken not to drop or 
jar the instrument. For tips on 
how to use such a meter, see 
last month's PoPuLAR SCIENCE. 
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prene diaphragm. 


Still no results? Use your ears for a moment. Is there 
a low buzzing sound when the water should be coming in? 
If not, go to the water-inlet valve. To get to this valve, 
you must raise the top of the washer. Whirlpool and 
Sears machines, and some newer models of other makes, 
are hinged at the rear. A slight forward and upward pull 
will release the top from its front holding clips and allow 
it to pivot. Most others have screws at the rear of the top. 
Remove these screws, raise the top at the back, and slide 
it forward. Before exposing any electrical connections in 
this manner, always unplug the machine. 

Water-inlet valves in automatic washers are operated 
by a solenoid. When current flows through this coil, a 
magnetic field is created, raising a plunger inside the valve 
and allowing water to flow into the machine. When the 
magnetic force is removed, spring action seats the plunger 
and the water flow is shut off. 

Your washer will have one, two, or three of these 
solenoids, depending on the number of water-tempera- 
ture selections. To check the coils, look for the wires 
leading to the water valve. Each coil will have two wires 
connected to its terminals. Check the coils for continuity 
and ground with your meter. 

From this point we will use the term "continuity" to 
refer to a resistance test of components. Continuity means 
that the electrical circuit or wiring under test is not 
broken, or open. To make the test, set your ohm-meter 
on R X 10, or the closest approximate scale denoted by R 


on both sides of the neo- 


MEM A 


or SL (the symbol for ohms). Then touch 
the two leads to the terminals under test 
after first removing one wire to prevent 
feedback from other sources. A full-scale, 
^or approximately full-scale, deflection 
of the meter should be noted. 

Practice this with a light bulb. When 
you touch one meter lead to the shell of 
the lamp base and the other to the center 
contact, the meter needle will sweep to 
the right if the lamp is good, just as if 

¿you had touched the leads together. With 

а burned-out lamp, no deflection will be 
noted. Now practice with fuses. This can 
be especially useful with a cartridge fuse, 

"which has no indicator to show whether 
the fuse is good or open. 

A deflection should occur when the TUE 

-meter leads are placed across the termi- 
nals of a solenoid, denoting electrical con- 
tinuity through the coils of wire within. 


SWITCH 
CONTACTS 


PLASTIC —4 
TUBE 


21| COUPLING | | 


À 


То check for a ground, touch one meter 
lead to the frame of the cabinet, the other 
to each of the solenoid terminals in turn. 
No meter deflection should occur, show- 


How a pressure switch works: As weight of water in 


tub increases, air pressure in sealed tube moves a 


diaphragm, which in turn activates switch contacts 
to control! water level. Once set, the adjustment 
screw will rarely have to be calibrated. 


ing that there is no electrical leakage to 
ground. If either test shows that the solenoid is faulty, 
remove the screws that connect it to the valve and replace 
it with a new one obtained from your dealer. 

If all checks well, refer to the wiring diagram on the 
machine for a component marked '*water-level switch" or 
“float switch." This switch controls the amount of water 
entering the basket. The diagram shows one of the wires 
from the switch leading from the timer, and another lead- 
ing to the inlet-valve solenoid or to the water-temperature 
switch. Continuity should be read across these two ter- 
minals with no water in the basket, and with one of the 
wires disconnected at the push-on terminals. Now go to 

Continued 


Exp!oded view of a typical two-port inlet valve of an ip 

. automatic washer shows order of assembly of com- 

` ponents. Either or both solenoids may be energized, HOSE 
providing hot water, cold water, or a mixture of both. | 
Note positions of plunger and diaphragm. 
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END OF BELL HOUSING 


OVERLOAD IAZ 
PROTECTO | 


In typical split-phase motor, 
governor on the armature con- 
trols the centrifugal switch, 
which serves to break circuit to 
the starting windings when the 
motor approaches normal run- 
ning speed. Many motors now 
have a centrifugal switch that 
may be replaced without dis- 
assembling the motor. 


140 | POPULAR SCIENCE 


the water-temperature switch, and check for continuity 
from the terminal from the water-level switch to the ter- 
minal leading to the solenoid in question. 

Keep in mind the short cuts possible when you use one 
of the best test instruments available—your own ears. Lis- 
ten to the machine. If you hear a slight hum, the solenoid 
is buzzing. This tells you that the solenoid, water-level 
switch, timer, temperature switch, and other electrical 
components are good. The problem is mechanical. Check 
for a restriction in the water line. By the same token, 
should no hum be heard, eliminate the mechanical opera- 
tion of the water-inlet system and devote your time to test- 
ing the electrical components with your meter. Applying 
your efforts and thinking along this line makes your diag- 
nosis more accurate and much quicker, and prevents trav- 
eling up many blind alleys. It’s as easy as 1, 2,3. Observe, 
listen, and analyze accordingly. 


SYMPTOM: Water will not shut off (machine overflows) 


Unplug the machine. If the water flow does not shut off, 
the problem lies in the water-inlet valve. These valves 
depend on balanced water pressure on both sides of a 
neoprene diaphragm, which in turn is controlled by the 
solenoid-operated plunger. To allow pressure balance, 
small ‘bleed holes’ are designed into the diaphragm. If a 
small grain of sand or particle of rust manages to escape 
the filters in the water line and lodges in these ports, the 
plunger is incapable of shutting off water flow. Small 
things like this can disable any washer. 

To clean the valve, remove it from the machine by un- 
coupling the fill hoses and any other connecting hoses. 
Remove the quick-disconnect wiring terminals, noting 
the color-coded wire for each solenoid. Then remove the 
two screws holding the valve to the cabinet. Disassemble 
the valve, observing the positions of diaphragms, plun- 
gers, and springs, and flush each part (including the 
valve body) under running water. 

If the water flow did shut off when the machine was 
unplugged, check the solenoids on the inlet valve for a 
sround. There should be no indication that a ground is 
present. Then check the tube from the tub to the water- 
level switch to be sure that it is not restricted. If these 
checks fail to uncover the problem, the water-level switch 
is faulty and should be replaced. 


SYMPTOM: Machine will not run at all 

If the light doesn’t come on, check for the presence of 
voltage at the receptacle—a fuse may be blown in the cir- 
cuit. Put the volt-ohm meter on the 125-volt or 250-volt 
AC scale, and insert the leads into the receptacle. It 
should read approximately 115 volts. Then check the two 
conductors in the power cord and plug. After unplugging 
the machine, follow the cord to the point where the leads 
connect to the terminal block or the timer. Check for 
continuity from each terminal to one of the blades of the 
plug. If the cord is defective, renlace it with a heavy-duty 
appliance cord with a g-oundced-tvpe molded plug at- 


tached. Be sure to follow the color code. 
Never use a small lamp-fixture cord or an 
extension cord on an automatic washer. 

'The next check would be at the motor. 
If it hums but does not run, or if your 
volt-ohm meter shows that voltage reach- 
es the terminals of the motor, remove the 
belt and see if it will run. If it does, 
check the other belt-driven components 
to see if one is locked or binding. If it 
does not, remove the motor and take it to 
a motor-repair shop for inspection. Many 
motor problems are due only to faulty 
centrifugal switches or capacitors, which 
may be replaced at a fraction of the cost 
of a new motor. 

If the motor runs but does not drive 
the belt, the motor pulley may be loose 
on the motor shaft or the belt may be 
loose or broken. In either case, you will 
be able to see the problem area. A loose 
belt is tightened on most machines by 
loosening the bolts that mount the motor 
to the superstructure, and moving it back 
to reduce the slack. As a rule of thumb, 
most belt tensions are correct when the 
belt may be depressed about half an 
inch at midpoint between the two pulleys. 

Some machines have a spring-loaded 
device, usually a pulley, to maintain con- 
stant belt tension. If the belt stretches 
enough to slip, it must be replaced. 

If the belt is broken, or has a flat spot 
from slipping over a period of time, re- 
place it. This may appear at first glance 
to be quite a job on some machines. Ac- 
tually, it's usually simple. Always loosen 
the motor mount or idler pulley that 
applies belt tension. Then remove the 
belt from the pulleys. On General Elec- 
tric machines you'll have to remove one 
of the spring clamps from the flexible 
coupling that drives the water pump. Do 
this with spring-clamp pliers. 

On Whirlpool and Sears machines, a 
spacer 15 provided on one of the three 
studs that mount the gear case to the 
superstructure. Remove this one spacer 
and the two bolts that hold the water 
pump in place. This will allow the belt to 
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Rii coupling on a General Electric washer must 
be removed to service the pump or clutch, or to re- 
place the belt. Use hose-clamp pliers to remove the 
large spring-type clamps that retain the coupling. 


KO 


GE pump assembly is easily serviced after removal 
from the bottom of tub. Internal flapper valve, which 
diverts water flow either to filter or to drain line, is 
controlled by direction of motor rotation. 


be removed from all but one obstruction—the basket- 
clutch shaft. Move the extractor cam bar toward the rear 
of the machine so that it is completely free from the shaft, 
drop the shaft down to free the belt, unhook the tension 


spring, 


pull belt free. Reverse this to install a new belt. 


Save the largest pulley for last—a new belt easily slips on 


if you turn the pulley with it in place. 
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Exploded view of tub and basket 
assembly shows much of the water 
system of an automatic washer. 
To check for leaks, all hoses, 
boots, and seals must be in- 
spected. It is important, especially 
in case of a small leak, to try to lo- 
cate area before moving machine. 
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SYMPTOM: Machine will not agitate 

Two methods are used to change from one cycle to 
another—by using solenoids to shift the mechanism upon 
a signal from the timer or cycle control, or by reversing 
the direction of motor rotation. A quick observation will 
determine which of these methods your machine uses. If 
solenoids are used, determine from the wiring diagram 
which one controls agitation. Watch its action when the 
timer is placed in the wash position. 

If you can see its movement, you know that the solenoid 
coll is good and that the circuit through the timer is func- 
tioning. Check its mechanical linkage for a broken or 
binding link or a broken cotter pin. If no movement is 
observed, move the solenoid manually to be sure that the 
armature, or plunger, is not binding. If not, check the 
coil for continuity, and also check each of the two wires 
back to the timer. 

If yours is a motor-reversal-action machine, look to see 
if the rotation is actually reversing in the wash and spin 
cycles. Always check to see if the pulley driving the 
gear case is turning the shaft to which it is attached. Most 
pulleys are locked to their shaft with Allen-head set- 
screws. Check the belt or belts to be sure they are not 
slipping. 

If these observations show that the external controls 
of the transmission are functioning, or that the agitator 
is engaging but slipping, then the problem lies in the 
gearbox itself. Any repairs in this area should be left to a 
competent service technician. Such repairs are best done 
by a service organization that specializes in your brand 
of washer. 


SYMPTOM: Timer or cycle control will not advance 

Check the control by turning it manually to be sure the 
timer shaft is not binding. If it is, apply a drop of oil 
carefully to the point that is causing it to bind. Never use 
more than a drop of oil, and never allow it to get near the 
electrical contacts in the timer. 

Timers are driven by a small synchronous motor and a 
gear train, called an escapement, which advances the 
timer in sudden movements every one or two minutes, 
depending upon design. This reduces arcing at the con- 
tacts of the various switches by breaking them suddenly, 
rather than slowly. 'The timer motor is located in back 
of the timer in the washer console. It should be checked 
for continuity, and if faulty it can usually be replaced. 
If, however, your test shows that the escapement is 
broken or slipping, the complete timer assembly will 
have to be changed. 


SYMPTOM: Lint filter will not operate 

Most late-model automatics have a filter in the water 
system to reduce the amount of linting from fabrics. 
Operating at all times when the machine is washing or 
rinsing, the system removes water from a tub outlet, pumps 
it through the filtering device and back into the washer 
basket. Valving devices in the pump control the water 


BW ж" 


flow and direct it either to the filter or to the drain outlet. 
| On motor-reversal types, the pump will discharge the 

water when turning in one direction to provide spinning 

action, and to the filter when turning in the opposite di- 

rection for agitation. 

Naturally, if something happens to stop water flow 
through the filter, the filtering action will stop. On most 
machines, you can see the water flow back into the ma- 
chine if it is functioning correctly. On others, you must 
visually check the components in the filtering system to 
be sure the passages are not clogged. 

Some fabrics, such as terry cloth, flannel, etc., give off 

* large amounts of lint. Others, such as corduroy, hold lint. 

Lint givers and lint holders should not be washed in the 

same load, as the lint will become attached to the nap of 
» the lint-holding fabric before it gets into the water stream 

where it can be filtered. If a problem with linting is en- 

countered, a fabric softener added to the rinse water will 

do much to eliminate the condition, especially in the case 
С of wash-and-wear fabrics. 

As we noted, some automatics drain water through 
perforations in the basket before spinning. Others spin 
the basket while still filled with water, the resulting cen- 
trifugal force acting to force the water over the top of 
the basket and into the tub, to be pumped from the ma- 
chine into the drain line. It sometimes happens that a 
small article of clothing goes over the top along with the 
expelled water and blocks the drain outlet. 

When this occurs, it is usually first noticeable as a loss 
of filtering recirculation. To remedy, raise the top of the 
machine, push the basket to one side, and “ро fishing"; 
reach into the tub and feel for the clothing at the outlet, 
or perhaps floating in the water, and pull it free. If a 
guard is present at the outlet, be sure not to remove it 
when the clothing is taken out. 

If this problem occurs frequently, check the manner 
in which your washer is loaded. Remember, it is water 
circulation through the fabric that does the cleaning. 
Therefore if the clothing is loaded correctly it will tumble 
and move through the water in the machine as it 15 circu- 
lating. If the machine is overloaded, the agitator will 
simply move in the middle of a pile of clothing, and little 
water action will be observed. This is the easiest and 
most practical way to judge any clothes load. 

The rating of washers in pounds is excellent as an in- 
dustry standard, but is of little value in everyday wash- 
ing. It’s similar to the old riddle: “Which weighs the 
most, a pound of lead or a pound of feathers?" While 18 
pounds of a heavy denim material may not reach the 
capacity of your washer basket, 18 pounds of nylon quilt- 
ing may not even get into your washroom, let alone the 
washer. If you've any doubt about a particular load, ob- 
serve the water circulation and clothes movement—if 
both are active, there is no need to be concerned about 
overloading. 

If loading habits are correct, and a problem still oc- 
curs with clothing passing over the basket, consult your 

Continued 
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Typical timer for automatic 
washer has three main parts 
(shown from top to bottom in 
photo below): knob, switch, and 
motor. In most cases the motor 
may be replaced. Burned 
switches usually call for com- 
plete timer replacement. Photo 
above shows timer motor be- 
ing tested for continuity. Re- 
place it if circuit's open. 
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manufacturer. Most have a guard used on their com- 
mercial equipment which can be adapted to home washers. 

If passageways to and from the washer pump are clear, 
and still no recirculation occurs, check the pump and its 
linkages. The pump is easily located by following the 
large outlet from the bottom of the tub. See if the pump 
coupling or belt is tight. The pump should turn easily by 
hand. If not, remove it by unfastening the attachment 
bolts, and remove the screws that hold the pump together. 

Be sure no foreign objects have gotten into the pump 
and locked the impeller, which should turn easily. Im- 
peller and pump body should be inspected visually for 
pitting and cracking. Valves should operate smoothly and 
positively. Whenever disassembling a pump, replace any 
seals that show a sign of leakage. Lubricate the impeller 
shaft and linkages. Cork gaskets must be replaced—rub- 
ber O-ring gaskets may be re-used if not damaged. 


SYMPTOM: Water leaks from machine 

An axiom of washer-service technicians is that “leaks 
are where you find them." Since the appliance is using 
water in some manner during most of the cycle, notice 
carefully at what point the leak occurs. This will give a 
clue as to whether the leak is in the inlet system, the tub, 
or in the drainage system. 'Then, before the machine is 
moved, try to look under it with a flashlight to see the 
general location of the drip. 

Check the inlet hoses before and after a fill period—heat 
expands the fittings and sometimes the couplings may 
leak only at this time. Also check the drain standpipe—it 
may need to be cleaned out. If you have an intermittent 
leak and suspect the standpipe, tie a rag around it. The 
next time an overflow occurs, the rag will absorb water 
and remain wet for several hours, while the hot drain 


д. line will dry very quickly. 


Should the leak be in the machine, look for wet spots 
or a white stain left by detergent after the water has dried. 
If a hose is deteriorated it may be cut off and temporarily 
used. But replace it as soon as possible. 


SYMPTOM: Water will not pump out 

Check to see if the filter water is recirculating. If not, 
check the same areas that you would for loss of filtra- 
tion: pump, pump valves, pump belt, pump coupling, or 
restriction in water lines leading to the pump. When re- 
placing the flexible pump coupling on GE washers, al- 
ways install the new coupling with the fabric side out. 

If water recirculation does exist, only two possibilities 
remain: 'The pump valve is not shifting from the recircu- 
late position, or the drain line from the machine to the 
laundry tub or standpipe is crimped or clogged. 


SYMPTOM: Machine will not spin-dry 

Check visually to see that the motor-reversal or solenoid 
action is occurring to shift the basket drive mechanism. 
Inspect the linkages to see that they are not bent, 
broken, or rusted. If they are, replace or lubricate them 


lian. 


, the braking action of the friction against the surface of the LID 


r 


so that they operate smoothly. Check the spin solenoid 
for continuity. If no solenoid action occurs, check the 
wiring harness for continuity, and then check Ше con- 
tacts within the timer as designated in the wiring diagram. 
The lid safety switch may be the culprit here. On some 
washers, it shuts off the entire machine when the lid is 
raised; on others, the spinning action only is stopped. To 
check it, locate the switch and check for continuity while 
holding it in the position it would be in with the lid shut. 

If the basket spins slowly but does not pick up speed, 
see if there is water or detergent in the outer tub. If so, 


basket can slow the speed greatly. Oversudsing can be 
remedied by filling the machine with fresh water, then 
pumping the water back out. If oversudsing is extreme, 
this may have to be done several times. Also check for 
the possibility that clothing may have gone over the basket 
and wrapped around the basket hub. To detect this, you 


. have to reach as far under the basket as possible, after 


f 


first raising the top. 

Another cause of slow spin could be a loose belt or 
slipping clutch. Automatic washers with a centrifugal- 
clutch mechanism (similar to that used on gasoline engines 
for power mowers, karts, etc.) generally provide no adjust- 
ment—the clutch linings have to be replaced if they are 
slipping. Those that use a dry-disk-type clutch to drive 
the basket provide an adjustment on the clutch linkage. 
There should be about 14-inch clearance between the 
lining and clutch pulley when in the agitate position. 


SYMPTOM: Excessive vibration and/or noise 

Automatic washers are designed to absorb quite a bit 
of the shock of an unbalanced load without transferring 
movement to the cabinet, very much as an automobile is 
designed to absorb the impact of road bumps without 
transferring the chassis movement to the body structure. 
In both instances, however, if the movement is severe 
enough the suspension cannot absorb it all. Therefore, the 
first thing to do if vibration occurs 1s to rearrange the 
clothes in the basket. When washing heavy, highly ab- 
sorbent items such as throw rugs, wash several at a time. 
Although the load itself will be heavier, the increased 
volume of several pieces will allow the water movement 
to place them around the basket for balance. 

Inspect the levelers on the machine. It should be ap- 
proximately level, and should rest solidly on the floor. 

One of the most difficult problems you may encounter 
is trying to locate a noise when the machine appears to be 
functioning normally. The best clue will be to notice 
the point in the cycle where the noise occurs. Note wheth- 
er it is pumping, spinning, or agitating at that point, thus 
at least eliminating components that could not be in- 
volved. Often it is helpful to use a makeshift stethoscope. 
Take a large screwdriver and place the driving end on the 
metal housing near the area where the noise seems to origi- 
nate, and hold the handle near your ear. This little trick 
has helped me pin down many evasive noises. 

Continued 
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CLEARANCE 


When buying a washer, com- 
pare dimensions with available 
space. Otherwise built-in con- 
venience may be lost. Supply 
faucets, drain pipe, and the 
grounded receptacle should be 
close. Drain pipe should be ap- 
proximately 34 inches high to 
prevent siphoning of water. 
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Wiring diagrams and cycle 
charts, generally located at 
rear of the appliance, can be 
your best friend. While no 
standard diagram arrangement 
is employed, most have been 
simplified so that all the com- 
ponents are recognizable, along 
with proper wiring connections. 


The suspension system of a washer, like an automobile, 
consists of springs or suspension bars and shock ab- 
sorbers in the form of friction pads or snubbers. This 
system can be the source of assorted squeaks and pops. 
The snubber pads should be dry and unglazed. If not, 
clean them and roughen the surface with a file or on a 
cement surface. Coil springs, which may develop a ten- 
dency to squeak, can be treated with a little grease. 

Some squeaks or squeals can be traced to the belt. 
Check to be sure that there is proper tension, and if nec- 
essary, use a belt dressing. Never apply oil or grease to a 
belt or to a clutch lining. 

А few words of caution: When servicing home ap- 
pliances, always be sure the equipment is unplugged when 
any electrical connections are exposed. Be sure the 
grounding wire to the cold-water line is intact before 
plugging a washer into the receptacle. 

Never use the console or backsplash of a washer to 
handle or move the machine; this may chip the porcelain- 


enamel finish. Use an old blanket or quilt to protect the 


finish and the floor whenever it is necessary to lay the 
machine down; always lay it on its front. 

not remove the third (round) ground prong from 
the power cord of an appliance. 

And, finally, it is usually not wise to make any mechani- 
cal repairs that may be carried under the manufacturer's 
warranty. You should, however, check to see that volt- 
age is reaching the electrical outlet and that hoses are not 
crimped, and make any other checks that are normally 
considered the user's responsibility. 

Should you have any question regarding your ap- 
pliance, or should you wish to purchase a shop-service 
manual for it, you will find that the manufacturer will be 
glad to help you. The address of the factory will usually 
be located with the model-number tag on the appliance. 
Always mention this number whenever you write or call 
regarding your appliance. B 
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Shop Talk 


By ROBERT P. STEVENSON 


There's now a surefire stud finder for drywalls 


To hang a heavy object on a plasterboard wall, you must find a stud. 
A new spotting tool does this nicely. A variation of an idea that some- 
one else tried to market a few years ago, this finder has four pivoted 
magnetic pointers in a plastic case. Place the case vertically with its 
open back against the wall and move it slowly side to side and up and 
down. When you come to a hidden nail used to attach the plasterboard 
to a stud, a pointer is deflected. Mark this point and locate another 
nail above or below and you have the stud location. Eagle Rule Mfg. 
Corp., 510 Hunts Point Ave., Bronx, N. Y. 10474, makes the tool. Look 
for it in hardware stores. Price: 98 cents. 


Dry lubricants in spray cans are first cousins of Teflon S 

You may already have encountered new dry lubricants in small spray 
cans. They’ve been around for some time under such brand names as 
Slipspray (Du Pont), Slide-All (Borden's), and 3-in-One Dry Lube 
(Boyle-Midway). I've found them especially useful where wood slides 
against wood—double-hung windows and desk drawers, for instance. 
They’re excellent, too, for lubricating mechanical actions where you 
want to avoid an oily residue that would collect abrasive dust and dirt. 
In the fine print of the caution label on each can you'll find that all 
contain a fluorocarbon telomer. This is derived from the same chemical 
building blocks as Du Pont’s Teflon S. As you know, Teflon S gives 
extreme slipperiness to tool surfaces to which it is applied. 


Brief notes about some new tools you'll be seeing 

Take a look at that strange object in the photo at right. 
Can you guess what it is? If not, turn to page 198 and 
check out the new tools you'll find there. . . Now vou can 
buy a chain saw with solid-state ignition. It's the Stihl 
Model 041 AV Electronic. Stihl American' s regular Model 
041 AV has built-in shock absorbers to eliminate vibration. 
The electronic system makes mechanical breaker points un- 
necessary ... А diamond scribe, priced at $7.95 with a mag- 
netic top and $6.95 without, is available for use by crafts- 
men in marking steel, gold, and other metals. It was intro- 
duced by Bulova Watch Co., Flushing, N. Y. 11370... I've 
recently seen a neat drill stand with a polystyrene base 
and a quick-adjusting stainless steel clamp for holding the 
drill. Coastal Abrasive and Tool Co. Trumbull, Conn. 
06611, prices it at $1.50. . . . At $37.45 list, Wen's Model 
820K11 35" drill kit looks like a good buy. 


Revised sixth edition of house-builder's “Bible” available 

One of the most useful references on my personal shelf of books has 
always been Nelson A. Burbank's House Construction Details. So I 
welcome a revised edition, the sixth, now available from Simmons- 
Boardman Publishing Corp., 30 Church St., NYC 10007. The price is 
$14.95. Previous editions have sold more than 110,000 copies. The 
revision was done by Herbert R. Pfister, a former associate editor 
of POPULAR SCIENCE who still writes freelance articles for us. 
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BY STANLEY SCHULER 


THE HOME REPAIR LIBRARY, Two, top-notch a eee fix-it books for those 


countiess home repair jobs. From zippers to door locks, wiring to wine stains! 
Covers tools, home repair remedies, materials and all-round home maintenance, 


Fully indexed, Retail: $9.90. 
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THE WAY THINGS WORK. National best- 
seller! 1000's of facts! Exactly how ma- 
chines, auto parts, gadgets, electronic 
pod her appliances work! Superb multi- 
color diagrams! Retail: $8.95. 
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By Љон BAR ST 
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A great math classic that gives you hours 
of fascinating reading and valuable 
problem-solving skills and tricks. 1000 
worked RES! Retail: $8.75. 
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HIGHWAY ROBBERY. Your ultimate weap- 
on against auto fakers, repair gyps, new 
car deals, rental rackets. Written with 
help of Federal Government experts. 
Retail: $4.95. 
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CRIME & SCIENCE. A superb fact-crime 
book that reveals science in the cause of 
justice. Amazing detection techniques, 
ao scores of real cases! Retail: 
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HOW TO SAVE MONEY V WHEN YOU BUY & 
DRIVE YOUR CAR. Used cars, trade-ins, 
financing, gas, oil, tires, batteries, tune- 
ups, more. Expert cost- -cutting tips. 
Retail: $5.95. 
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HOW TO- PLAN & PLANT. YOUR PROPERTY. 
City garden or country ''estate", here's 
how to landscape to your liking, save lots 
of дё Plans, plant lists! 812x11”. 
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AMATEUR ASTRONOMY. Take a spectacu- 
lar tour of the heavens via fantastic star, 
lunar, planetary maps and up-to-date 
fact-filled text based on research find- 
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SUCCESSFUL INVENTOR'S GUIDE. How to 
develop, protect, sell your invention 
profitably. Hundreds of ti s, Clues, short- 
et trade secrets, inside facts, Retail: 
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THE BOOK оғ SURVIVAL. Bestseller that 
could save your life! Valuable know-how 
to escape all sorts of catastrophes: fire, 
mobs, electrocution, attack ‚ MORE! 
Retail: 73.55. 
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NY TIMES COMPLETE MANUAL OF HOME 
REPAIR. Over 400 pages of newest how-to 
know-how on care, repair of your home 
and everything in it! Over 300 pictures. 
Retail: $7.95, 
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Transmission woes can be avoided by changing your 
drive belt before it breaks. The belt on an Evinrude 
(photo above) should measure 11% inches across; 
when it wears down to less than 75 inch, it should be 
discarded and replaced with a new one. 


Ski alignment can be checked easily by measuring 
inside distance between skis in front (lower photo) 
and in rear. If distance is equal or nearly so, they 
are in line. If out of line, place steering arm in 
straight drive position and loosen bolt (top photo). 
Place skis in parallel position and tighten steering- 
arm ball joint. While you're looking at the skis, check 
their entire length carefully for cracks. 
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Here's how to spot and prevent 
some of the most common causes 
of trouble in these snow rigs 


ependability is the key to snowmo- 
biling fun. Your vehicle not only 
must take you where you want to go, but 
get you back. In snow country, it's often 
impossible to get back any other way. 

Two chief causes of breakdowns are 
the use of wrong gas/oil mixtures and 
ignition trouble. Here are some basic 
pointers that will help you to avoid these 
difficulties. 

Mix oil and gas at room temperature. 
Use a 20:1 gas/oil ratio—unless your 
owner's manual recommends otherwise. 
Nondetergent auto oils, or one of the new 
snowmobile engine oils, are a must. 

Ignition problems give rise to the snow- 
mobiler's greatest complaint: hard start- 
ing. Engineers for Champion spark plugs 
suggest maintaining plug gap at mini- 
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Chain drive requires correct tension and lubrication 
level for proper operation. If the chain is overtight, 
it will cause wear on sprockets and chain. If it's too 
loose, the chain could 'jump" teeth and damage 
the sprockets, chain, and chain case. Be sure to 
maintain oil-bath level in the bottom of the chain 
case with No. 10 engine oil. Remove the plug from 
the case to check the oil level periodically. 
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odically to test for 
ла wear; 4) throttle 
| brake cables—use 
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M ing—lube only if spin- 
bushings get sticky 
rr periods of little use. 


mum spacing. And to insure optimum that require frequent inspection and main- 

ignition performance, check condition of  tenance to prevent breakdowns on the 

breaker points, oil, condenser, magneto trail are shown in the cutaway (above) 

drive coils, and insulation of leads. and in the accompanying photos and cap- 
Other major parts of your snowmobile  tions.—Herbert Shuldiner. 


For carburetor adjustment, follow 
your owner's manual for prelimi- 
nary idle and high-speed settings. 
Cautions: 1) Don't overspeed en- 
gine when vehicle is stationary. 2) 
Don't set high-speed needle too 
lean. This can damage engine and 
plugs, and hurt performance. 
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Correct coil polarity is necessary for top ignition performance. А 
simple test can be made with a wooden lead pencil (drawing). Place 
tip of pencil between plug lead and plug. If polarity is correct, the 
spark will flare from plug to pencil tip (left). If polarity is reversed, 
flare will be from pencil to wire. Examine plugs to determine how 
engine is performing. Under normal operating conditions, plug's in- 
sulator tip is a gray or light brown. Wet fouled plugs can be recognized 
by blackening. (Photos by Champion Spark Plug Co.) 
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GUIDE TO 


HOME-IMPROVEMENT 
MATERIALS 


By JACKSON HAND 


They aren’t building houses the way 
they used to—and it takes only a quick 
glance at some of the newest, best- 
thought-out houses going up these days 
to see the biggest reason why. It's siding. 

Siding is taking different forms that 
save you money, time, and upkeep. Here 
are some of the ideas showing up more 
and more often: 

e Siding in sheet form is coming on so 


Many forms of wood siding are duplicated in aluminum. Here, in order, are Kaiser's rough-sawn, 
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Biggest factor in the new look in houses is plywood 
siding such as this Early American reverse-batten 
cedar by U.S. Plywood, and another textured and 


fast it may take over entirely. What sense 
does it make to nail up a bundle of 
boards when you can nail up a single 
sheet faster and get a more weatherproof 
wall? 

ө Siding in strip form, fabricated from 
such materials as plywood and hardboard, 
has far greater dimensional stability than 
wood—shrinks and swells less with weath- 
er changes, and can be used in wider 
forms. Why settle for the old-fashioned 
look of narrow siding on a modern house 
when you can use reconstituted wood sid- 


x 
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The New Look in HOUSE 
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ы?) 
2217 
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grooved plywood in Philippine mahogany (above) by 
Boise Cascade. Sheet-form sidings cut costs, some- 
times going over studs with no need for sheathing. 


SIDING 


ing with a reveal up to 12 inches or more? 

e Siding that already has a finish or is 
at least primed—or may need no finish at 
all—is available in most common forms. 
Why paint a house if you can buy the 
exterior prepainted? 

e Most important, siding that goes up 
in different ways offers you some choice 
in what the place will look like. Why 
settle for horizontal stripes when vertical 
design may offer the difference between 
the commonplace and the distinctive? 

Not all the “newness” about sidings 

Continued 


Hardboard comes in grooved panels or 
in strip form, as in Masonite's tex- 
tured Ruf-X-90 types, above. Hardboard 
is easy to machine-form in shapes as 
at right, providing a drip cap and a big- 
ger shadow line. Another feature is a 
spline in the back (below) that hooks on 
lower strip, making installation easier. 
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Sculptured, beveled siding іп two widths, and Rustic Shingle. All are guaranteed up ~ 20 years. 
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Real wood shakes used as siding no longer present 
a fitting problem at the corners. The Shakertown 
Corp. furnishes the matching corner pieces shown. 


is genuinely new; much of it is new think- 
ing. About 20 years ago I ran across a 
fellow in Iowa who had covered the en- 
tire outside of his house with asbestos 
board, handled with vertical battens every 
24 inches. The battens were cedar. I 
asked him what color he planned to paint 
it, and all he gave me was a puzzled look. 
I saw the house again last summer. Nev- 
er had a drop of paint on it, and still 
looked great. 

Much of that sort of thinking is going 
on today, not only with asbestos board 
(they're still using it) but with other 
sheet materials, as well. 


8 secure with nailing at top only, as you see in Na- 
` tional Gypsum's Woodrock below. Being installed at 


Sheet siding. This siding comes four 
feet wide and in lengths up to 16 feet, 
depending on materials and locality. You 
use sheets in the lengths that require the 
fewest cuts and fewest joints. The ob- 
vious advantage is a skin for your house 
with openings for the weather kept to a 
minimum. 

Plywood siding started with fir—and 
the inevitable checking and finish fail- 
ure you'd expect. Then they began to 
leave the surface unsanded, to deliber- 
ately texture it—finally to give it V grooves 
and square-bottom grooves. 

Today there are extremely attractive 
rough sidings, mainly in cedar, redwood, 
and Philippine mahogany plywood. These 
are grooved in what is called “reverse 
board-and-batten" for vertical installa- 
tion. One is abraded or sandblasted or 
otherwise treated to emphasize the grain 
texture of the wood. Another is given the 
look of rough-sawn lumber in a special 
chain-sawing operation. These woods lend 
themselves particularly well to clear or 
lightly pigmented finishes; you can have 
a natural-wood house that stays looking 
like natural wood. 

Hardboard, too, is available in most of 
the common wood-grain and rough-sawn 
textures, as well as several patterns not 
found in plywood. When hardboard is 
V-grooved or square-grooved, the accents 
are not usually as deep as in plywood 
since the material is thinner. Hardboard 
sheets are not normally intended for un- 
finished use. They come either primed 
or finished in house-paint colors. 

Makers of aluminum and galvanized 
siding also have recognized the need for 


Rigid nature of mineral-fiber strip siding makes it 


cwn left is Johns-Manville's unitized 24-inch shingles. 


pa 


Vinyl is among siding materials you should consider. 
It now comes in smart vertical grooves or board- 
and-batten (above and right, Bird & Sons). You can 
also get it in conventional horizontal strips. A new 
idea, too, is a honeycomb backing for vinyl offered 
by U.S. Aluminum & Chemical, right, below. 


forms that don't merely emulate beveled 
siding. Some textured patterns are avail- 
able, usually in 12- or 16-inch widths. 

Prefinished siding in panels. Mills turn 
out sheet-form siding in redwood, cedar. 
and other woods, prefinished with noth- 
ing more than a colorless wood preserva- 
tive such as pentachlorophenol. This 
material repels moisture, helps control 
swelling and shrinking, and lets wood 
age naturally to a silver gray. 

Other wood-siding panels come in most 
of the semitransparent stain finishes such 
as Rez or Cabot's stains. These tend to 
keep the wood from changing color, since 
they filter out the ultraviolet and other 


Galvanized sheet is growing in importance as a pre- 
finished re-siding material, with the advantages of 
greater 


strength, less reaction to temperature 
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actinic rays of the sun. As a result, pale, 
woodsy-looking greens and blues hold 
their colors well. 

Hardboard panels for exterior use are 
being made in generally the same tex- 
tures as those in plywood. There are 


grain textures, rough-sawn, striated 
board-and-batten, and several novelty 
Continued 


changes. Key to galvanized success was introduction 
of the chromate primer shown in cutaway drawing. 
Before-and-after results are from U.S. Steel. 


The many forms in which you can buy 


TS 


conventional wood house siding 


SIDES LEURS 


Regular wood-s S: 
1) standard; 2) bevel-with-rabbet; 3) thicker bunga- 
low; 4) extra-thick Dolly Varden for heavier shadow- 
line; 5) square board used as clapboard; 6) tongue- 
and-groove used horizontally, vertically, or diagonal- 
ly in some striking new versions; 7) drop siding; 8) 
log cabin; 9) board-and-batten; 10) board-on-board; 
11) a version of shiplap with extra-wide tongue, giv- 
ing modern wide-groove look..Many of these come 
in rough-sawn faces, in a variety of woods. 


158 | POPULAR SCIENCE 


grooves and stripes. These come prefin- 
ished in a good range of colors. 

Sheet-form asbestos board goes on 
many commercial buildings, but it is also 
widely used on homes. It provides a sur- 
face much like stucco in appearance, over 
which the half-beams of English-style 
architecture can be used. Battens also 
can be applied over it. The material’s co- 
efficient of expansion is very low. 

Strip siding. Although the trends in 
strip siding are not as exciting as they 
are in sheet siding, there are things worth 
looking into. 

€ Hardboard and plywood. Unham- 
pered by the restrictions of board width, 
siding made of plywood or hardboard has 
many advantages close to those of panel 
materials. 'ТҺе strips may be a foot or 
more in width. It takes fewer of them to 
cover a house. Installation costs are low- 
er and the job goes faster. 

€ Asbestos board. Long, wide strips 
provide an excellent, weather-resistant 
siding with no finish, and can be painted 
readily. Quite often, asbestos board is 
“bulked up" beyond its ordinary thin, 
high-density form. Vegetable fibers may 
be used for this purpose, with little or no 
reduction in weatherproofness. 

€ Plastic. Vinyl siding, generally in 
the same forms as wood, is growing in 
use in residential construction. It is made 
of colored plastic, is naturally “painted” 
for as long as it lasts, and should never 
need repainting except to change color. 

€ Galvanized siding. Sheet steel—gal- 
vanized, primed, and painted—has been 
available for the home market for only 
three or four years. Generally, it takes 
the same forms as the long-established 
aluminum materials, claiming greater 
strength and excellent shape retention. 

€ Solid wood. With the trend all to- 
ward something other than horizontal 
stripes of the kind you get with beveled 
siding, solid wood is taking two direc- 
tions. There is an increased use of old 
ideas, such as board-and-batten and good 
old-fashioned drop or cove siding. Also, 
there is a movement toward vertical 
grooving achieved by “channel” forms and 
perfectly smooth-surfaced tongue-and- 
groove, laid horizontally or vertically— 
or, in some stark modern applications, at 
an angle on the side of the house. 


[Continued on page 205] 
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The tall and short of it: With legs fully extended 
(left), the tripod lets you shoot bird's-eye-view 
pictures at a height of seven feet. Flat-out 
(above), the legs are rigidly locked because 
they rest on center pole. Result: Tripod holds 
heavy camera securely for low angle shots. 


How to make 
А BETTER 
© TRIPOD 


than you can buy 


By NORMAN FRIED 


P... shops don't have one like 
it. It can't be bought. But spend a 
few evenings in your shop, and you 
can build a tripod that: 

e Holds a camera at any angle— 
high or low. 

e Is strong enough to heft press 
and movie cameras, yet still folds 
compactly for carrying. 

e Has a multiswing boom arm 
that reaches over and under ob- 
structions for close-ups, copying, 
and technical photography. 

Continued 
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Upside down on boom, press-type camera shoots into 
the sun, with camera bed acting as long lens shade. 
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The Materials You'll Need 


Legs (3)—114" O.D. by .065" wall thickness by 
28”-long aluminum-alloy tubing (6061 T-6 is good) 
Leg plugs (3)—114” O.D. by 4” alum.-alloy bar 
Leg locks (3)—34" by 1” by 3545" alum.-alloy 
plate 
Leg-lock screws (3) — 35-16 by 2".long steel 
threaded rod 
Leg-lock rollpins (3)—3/16" dia. by 34" long 
Leg washers (6)— Y$" flat steel washers 
Preload screws (3)—35"-16 by 114” steel F.H. 
screws 
Leg stops (3)—l14".20 by 1” knurled thumb 
screws 
Boom lock (1)—14"-20 by 1” knurled thumb 
screw 
Leg pivots (3) — 15 "-dia. by V&" wall by 215"-long 
steel tubing or solid rod 
Pivot locks (3)—3/16".dia. by 1"-long rollpins 
Spider (1)—114" by 5" by 6" alum.-alloy plate 
Center post (1)—13$"-O.D. by Vg"-wall by 34” 
alum.-alloy tubing 
Lock knobs (4) —134"-dia. by 1"-long alum. alloy 
Sleeves (2) —15"-O.D. by .040"-wall by 2" alum. 
or steel tubing 
Extension center post (1) — 11/5” O.D. by .065” 
wall by 30"-long alum.-alloy tubing 
Post lock shaft (1)—15" O.D. by .040"-wall by 
31”-long steel or brass tubing 
Extension center-post collar (1)—1$"-O.D. by 
2V5"-long alum.-alloy tubing 
Lock cams (2)—1".O.D. by 34”-long nylon rod 
Boom sleeve (1)—21/, "-O.D. by 214"-long alum. 
alloy 
| Воот (1) — 12” by 214" Бу 16"-long alum.-alloy 
р!аїе 
Boom pivot (1)—3/16"-dia. by 2”-long rollpin 
Boom screws (3)—!A4".20 by 114”-long F.H. 
screws 
Boom pins (1)—¥44"-dia. by 1".long rollpins; 
(2) — Vg "-dia. by 14 "-long rollpins 
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Shooting color and black and white: Boom arm holds 


ын 
Меш 


two cameras and a strobe for greater flexibility. 


e Has rigid legs that aren't damaged 
by sand or weather. 

A metal lathe, bandsaw, sander, and 
drill press are the major tools needed for 
the project. But, lacking the necessary 
tools (or skills) to build the tripod, уоп 
can “job out" the machining of parts in- 
expensively to a local machine shop. 
(The Lie-Flat Blueprint on the following 
pages gives the drawings needed to ma- 
chine the parts.) 

Where to start. Since no castings are 
required, start by cutting all tubing to 
length. Cut the parts about Ив” oversize 
to allow for facing off and deburring. 
Next, cut the leg plugs and turn down the 
shank so that the end plugs slide easily 
into the tubing legs with .002" to .006" to 
spare for adhesive. 

Drill the holes for the leg pivot, pre- 
load screw, and lock knob. To insure ac- 
curate size and finish on the pivot hole, 
do the drilling in three stages. Start with 
an %” bit, enlarge the hole with a 1552” 
drill, and finish with a !5"-diameter ream- 
er (or, drill—feeding slowly with korosene 
as a coolant). 

Make the saw kerf in the leg plug 
about %” wide and smooth the inside 
surfaces of the cut with a file or a belt 
sander. Note that the screw-clearance 
holes stop at the kerf and continue as 
threaded holes on the other side of the 
kerf. Using the pivot-sanding jig shown 
on the blueprint, sand the top of the plug 
half-round. 
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Camera swings over car's engine for technical close- 
up. For more stability, hang gadget bag from spider. 


To clean the plug shank and adjoining 
inside surface of the leg tubes, use a de- 
tergent followed by an alcohol or acetone 
wash. When the parts have dried, fasten 
them together with epoxy cement or an 
anerobic adhesive (Loctite, aluminum 
grade). For easy locking, be sure to 
keep adhesive out of the saw kerfs. 

The spider. After laying out the spider, 
cut it accurately to the lines on the band- 
saw. After finish-sanding all surfaces 
(rounding off sharp edges and corners), 
drill /5"-diameter holes for the leg pivots, 
keeping each pair of holes in line. Drill 
for the cent:r-post lock knob and leg stops 
—but don't tap for the leg stops at this 
time. (They will be used later as spot- 
drilling guices, and are left untapped to 
avoid damage to the threads.) 

Bore the certe: hele in the spider so 
that it mates a slicing fit over the center 
post. A fine finish on this bore insures 
smooth, fast :.itht adjustment with the 
tripod. 

Chuck ts e ^sion center post in the 
lathe with kalf of its length protruding. 
After sanding the outside diameter to a 
sliding fit in the center post, finish off 
with a fine grit (about +400, cloth- 
backed). Reverse the part in the chuck, 
and repeat the operation on the other half 
of the post. 

Cut off and face the nylon (or brass) 
lock cams. Slide the extension-post collar 
into place and cement, again allowing for 


E АРТ" a Мерт m кек» SO ÁN | 
| Тех! continued on page 200 | 


Mounted on underside of boom, camera with vibra- 
tion-free cable release provides quick copy setup. 


In tight spots, fold and lock one leg; swing boom 
close in, leaving room to sight through viewfinder. 


Alternate low-angle camera position requires no leg- 
locking, permits faster change from high to low. 


Turn the 
page for 
lie-flat 


blueprint b | 


"ы 
Mur un 
P 


— =- = 
шы жа шы 
= EX 
^ ` RA 
ың, 


у 


Ов r^ 

i 

ч‏ ك 
| 


— 1" . 


TOP KNOB ~ 
(NO SLEEVE )- 


/2 SS | 
| OE Mo WALL [| Les 


IR LLLI TIL T 


TILT- 


BOOM-ARM KNOB 3/B'x2'—- 
CENTER-POSTKNOB $ygx2lo: is шг 
TUT-TOP KNOB 114" 


zu : 
PLUS i 


- LON R. н, 
SCREW 4-40 


KNOB ASSEMBLIES 


ی 


a 


KNOB 


CE NT ER-POST | 
KNOB zi | 


4 
LEG PLUG - © 


A ROLL PIN‏ ا 


EXTENSION i0 
| CENTER POST 


| ^ 
"TT 
A g 


Pau ыт 
ا‎ М 


reu uu a d bitu ul ual ار ا می و ر‎ a РА АГА 


B 
y 
N 


ГР 


АТТ SHAFT 
ye ME Kt 


б; | E EE BELOW) 


+t COLLAR 


E: EMENT TO TOP OF г 
l ait | POST i 


a— 


i . жї и. `\\ 
ж = ша ee в Ty 


Bio 


LOCK SHAFT 


| LOCK: CAMS (2) 


NYLON ROD 


1360, КИВ WALL Ase Ro- 


V4t20x- 1" 
THUMB SCRE 


5 IN. 405" b 
: We BB 


e2 LOCK SANDING JIG D 
Пг: wa FOR LEG PLUGS 
f A лад 


V2X2'"x6'SCRADP, ALUMINUM OR HARD WOOD. 


Ve D.X 24 J'ROLL PIN. 


TILT-TOP KNOB 


LEG PIVOT (3) 


STEEL 


2 THIN STEEL w, 
BETWEEN LEG AND SPIDER 


— LEG STOP o 


, KNURLED THUMB SCREW 


T $ t-i y 3 : Mw 
ay ] д i d 7 - 
Á . LI 
T - 2 = 
/ i 
= 


\ LEG (» 


1A4"D. X.065"WALL X28" . 


\ ALUMINUM ALLOY TUBING 


п 
ije 
| 


= 


Spiked Wheel 


Drives Power Sled 


By E. F. LINDSLEY/PS Outdoor Power Equipment Editor 


emos pai gang qoae deeem vy om 
3 prae ts УА s с Ў р 


lE 


zoa 


Long bolts that hold runner shoe, runner, 
and deck together must be dressed off. 
Shoes, 34 inch wide, come bent and tapped. 
Drilling the holes accurately is hardest job. 


Basic frame panel, runners, 
and fins are home built. 
Steering linkage, runner 
shoes, and necessary hard- 
ware come in parts kit. 


164 | POPULAR SCIENCE 


or inexpensive, fast-moving fun, or for getting 


Simko power sled. It’s not a tread-type snow- 
mobile, but a real sled that rides on runners over 
ice, packed snow, or any snow firm enough to hold 
its weight. The sled is driven by a multipronged, 
spring-loaded wheel that digs into the ice. Power 
is provided by engines of three to 12 hp. A 12- 
horse sled can do up to 60 m.p.h. A pair of rear- 
mounted steering runners gives perfect control on 
ice for smooth turns or exciting power slides. 

The design is simple but sturdy. Sled bodies 
are of wood or welded tubular steel, and seat one or 
two riders. You can buy a completely assembled 
sled—a two-man model of metal with a four-hp. 
engine—for about $250. 

But building your own, using kits of metal 
parts, is easy. I built a two-man wooden sled 
from such a kit in about 20 hours. It cost less 
than $150, including lumber, which doesn’t come 
with the kit. If you wish to do the whole job 
from scratch, model plans sell for $3 a set. A 
brochure of various models and kits, and a parts- 
and-price list are 25 cents each from Simko Power 
Sleds, 4420 West Jefferson, Ecorse, Mich. 48229. 


Drive device is spring-loaded. 
Shaft, by author’s right arm, raises 
and lowers spiked disk. 


| 


to those ice-fishing spots, it’s hard to beat the” 


Metal body of this one-man sled 
«is of welded tubular steel. It's 
available as a kit or assembled. 
There's also a two-man model. 


Two-passenger power sled with 
wood body can be built for less 
than $150. Metal parts come in 
a kit; you buy and cut all lumber. 
The windshield is optional. 
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Underside of sled shows the driving wheel, a pronged metal Standard mounts fit Briggs and Strat- 
disk mounted in center. |t bites in for pulling over ice, ton engines—others require altered 
snow, or any surface firm enough to hold the sled's weight. mounts. Clutch is centrifugal. 
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Fittings you can buy to 
make bolt-together conduit 
frames are shown at right: 
1. frame corner; 2. stabil- 
izer bracket; 3. axle yoke; 
4. left-axle spindle; 5. 
right-axle spindle; 6. 10- 
inch steering wheel; 7. 
steering-column bracket; 8. 
steering arm; 9. control- 
assembly bracket; 10. brake 
arm; 11. clutch arm; 12. 
control-lever casting; 13. 
rear-axle bearing; 14. bot- 
tom-clutch casting; 15. top- 
clutch casting; 16. rear- 
axle brake lever; 17. drive 
hub; 18. геаг-ахіе idler cni 
hub; 19. drive adapter. Fit- 

tings are sold separately or T 
in a kit with kart plans. 


Frame Anything with Conduit. 
«апа These Fittings 


E. «wu conduit is durable stuff, and į 
now,,with these fittings, you can use it to 
make frames for karts, shelves, or almost 
anything else you can think of. It's also 
inexpensive, and available at any electrical- 
supply house. 

The fittings are made for one-inch thin- 
wall conduit. Since the frames are bolted , 
together—no welding—you сап assemble 
them with a minimum of tools. 

The manufacturer also offers plans for 
building small one- and two-passenger karts. 
A complete chassis kit, including fittings, 
conduit, hardware, and instructions (but 
minus wheels, body, and engine), sells for 
$69. Or you can draw your own designs and 
use the fittings to build other conduit-framed 
items, such as lawn tractors, trailers, or 
shelves. 

You can get prices and complete informa- 
tion on the conduit fittings by writing to 


One-inch thinwall conduit and the fittings shown at . 
top of page were used to frame this kart. Set of the Braco Manufacturing Co., Box 26186, 


fittings with plans costs $32.25; plans only, $3.50. Denver, Colo. 80226. 
166 | POPULAR SCIENCE 


Wordless 
Workshop 


By ROY DOTY | 
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Color-coded top panel on the welder contains enough each rod in various sizes, calls out the circuit to | 
information to let you start the job immediately. use, and tells what the duty cycle is. Most welders 
It lists six of the most common welding rods and tells this size have a 20-percent duty cycle. A look at к= 
how to identify them, provides a heat range for the panel shows less downtime for this welder. | 
Welding range on tne 230- || 
amp model is from 40 to 230 \ 
amps. Two circuits are pro- | 


ments from 230 to 105 апа 


mm D 4 "B" for 105 down to 40. The 
rire i rm im D 41 m н top panel (photo above) tells 


л т 
Г 


you which circuit to use. 
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vided: "A" for heat require- 


Color-Coded Arc Welder 
Makes the Job Easier 


By R. J. De CRISTOFORO 


ou can now approach the field of arc 
Ш welding with confidence even though 
you never struck an arc before. You do ` 
it with the new Sears, Roebuck Color- 
Matic continuous-control arc welder. 

The machine was designed to take ad- 
vantage of the color-coded welding rods 
made standard by the American Welding 
Society. For example, a blue spot on 
the bare end of the rod identifies it as 
suitable for mild steel; an orange tip and 
blue spot tells you that the rod will pro- 
duce machinable welds on cast iron. Once 
you have chosen the rod to suit the ma- 
terial, you simply dial the matching color 
on the welder's top panel. 

Heat requirements. The larger the rod, 
the more heat you need. 'lherefore, set- 
tings that relate to rod size are indicated 
in each color band. For example, you 
know exactly where to set the dial to pro- 
vide the right heat for welding mild steel 
with a 44-inch rod. However, two things 
| might interfere with such settings—a drop 
in line voltage, and material that is just 
a bit thicker. You would compensate 
for this by turning to a slightly higher 
setting. 
This procedure is especially important 
to the beginner, because it lets him select 
~ а condition that is very close to ideal 
for a good welding job. Unscrambling 
the variables, which is often a matter of 
experience, is reduced to reading a 
chart and turning a handle. 

As can be seen in the photo on the 
facing page, the color-coded top panel 
contains enough information to let you 
go to work almost immediately. Besides 
listing the six most common rods, it tells 

Continued 


Compactly designed welding machine has a ship- 
ping weight of about 130 pounds. Since the unit 
isn't easy to move about without casters, the author 
recommends buying a set offered by Sears for $5. 
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how to identify them, provides the heat 
range for each rod in various sizes, and 
tells you which circuit to use, and the 
duty cycle. 

The duty cycle. A knowledge of this 
factor is important if you want a machine 
that will last. A duty cycle, on a welder 
of this size, normally runs about 20 per- 
cent. This simply means that you can 
actually weld two minutes out of every 
10; the welder requires the other eight 
minutes to cool off. Overall, the duty 
cycles on this welder are high. A quick 
check of the panel shows that, for a sig- 
nificant number of jobs, the duty cycle 
runs from 50 to 100 percent. 

Why so high? The greater actual use 
time is made possible by an ingeniously 
designed transformer; it is wound with 
fiberglass-insulated strips of aluminum 
sheet. 'The fiberglass tolerates heat bet- 
ter than varnish-insulated copper-wound 
transformers. This, plus an efficient cool- 
ing fan, makes for the higher work time 
with less chance of transformer burnout. 

The ABC's. Since all the important 
factors governing a good setup (and the 
adjustments for them) are provided on 
the top panel, there's a tendency to skip 
using the manual. But, thinking primari- 
ly of beginners, I strongly recommend 
using the information-packed 100-page 
book that comes with the unit. Be- 


sides offering what amounts to a short 


course in arc welding and special welding 
techniques, the manual contains a card 
for each of the electrodes listed on the 
color-coded panel. Detailed descriptions 
provide you with all the information you 
need so you can supplement the mechani- 


cal advantages of the machine with your 
own intelligence. 

The arc. Striking and maintaining an 
efficient arc with conventional rods will 
require some trial and error on scrap ma- 
terials. The first time around, the sputter 
and glow of the arc are disconcerting 
enough to make an acceptable bead just 
about impossible. But, as you become ac- 
customed to it, enthusiasm and confi- 
dence mount; in short, because you want 
to, you learn fast. 

Check out the contact rods. Happily, 
these new electrodes do the job while 
maintaining contact with the work. You 
don’t have to maintain an arc; the weld 
is created simply by dragging the rod 
along the joint line. The bead is clean, 
has a fine ripple and no slag inclusions. 
Also, there is almost a complete lack of 
smoke and fumes. 

Two versions of the new welder are 
manufactured: One, rated at 180 amps, 
sells for $126; the second, at 230 amps, is 
priced at $140. The 230-amp rig gives 
the most advantages; the other is de- 
signed to meet the needs of rural areas 
where maximum. voltage input may be 
limited. 

The package. With the welder you get 
an 18-inch electrode cable with a heavy- 
duty holder having copper contact points, 
a 12-foot ground cable with grounding 
clamp, fiberglass safety helmet, and a 
sample bundle of rods that includes sev- 
eral of the contact type. If this is your 
first welder, plan to add—right at the 
start—a quality pair of gauntlet-type 
gloves, a wire brush, and a chipping 
hammer. 


Test setup (below) is a good one to duplicate. The top 
is a piece of 14-inch steel plate bolted to an old tool 
stand. The ground cable is bolted to the table so that 
anything you put on it is automatically grounded. 


Insides look deceptively simple. Fiberglass- 
insulated sheets of aluminum have great heat 
tolerance, give the welder its high duty cycles. 
Should you ever wish to peek, unplug first. 
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Whats on the outside 
is only part of the story. 


"Exclusive Beechwood Ageing...choicest hops, rice, and best 
barley malt...etc." Significant facts. Ah, but inside...that's beer! 


(But you know that.) j 


ANHEUSER-BUSCH, INC. e ST. LOUIS • NEWARK • LOS ANGELES • TAMPA e HOUSTON • COLUMBUS 


make their latest circular saws easier to 
handle, claim Black & Decker. Model U-131 
(above), equipped with a nine-amp 114-hp. 
motor, cuts 23$" stock at 90 degrees, 134” 
at 45 degrees. Externally accessible brushes 
provide ease of service, and an oversize low- 
er blade guard works with 615" or 714" 


GUARD- EXTERNALLY 
RETRACTING ACCESSIBLE 
LEVER BRUSHES 


AUXILIARY 
KNOB 


Z4 OR 6%" 
BLADES 


WRAPAROUND 
SHOE 


blades. Complete with combination blade 
and rip guide, the saw sells for $35. Model 
U-231 (above, right) boasts the same fea- 
tures as its smaller brother, plus a heavy- 
plate steel shoe with full wraparound for 
extra support and a cast quadrant for ac- 
curate bevel adjustments. Its 9.5-amp motor 
develops 114 hp. About $45. 


Tiresome finger-pressure control is The Stallion, a heavy-duty 71/4" circular saw from the 
eliminated on this saber saw (also Wen stable, now comes in a fitted carrying case, com- 
from Black & Decker) because the plete with calibrated rip guide, removable outboard 
variable-speed selector is separated shoe extension, even a wrench. The saw is powered 
from the U-257's trigger switch. by a rugged 12-amp, 244-hp. air-cooled motor that 
The $45 price includes bevel shoe delivers a no-load running speed of 5,300 r.p.m. Fric- 
with quick-change clamp, rip and  tionless ball and needle bearings—sealed and perma- 
circle guides. В & D has a new  nently lubricated—are used throughout. Built-in 
two-speed jigsaw, too (not shown), safety features: a handle set well behind the blade 


the U-155, that sells for $20. 


rr ee 


and an anti-kickback clutch. The 1000K5 kit is $69.50. 


i . 


This is the extremely accurate, 

unbelievably inexpensive, and 
^ highly embarrassing Remington 
\ Model 788. 


It wasn't all those things last year, when 
we introduced it. 

Oh, we knew it would be inexpensive, all 

right. We designed it to sell for less than $90.00, 
which would make it one of the lowest-priced 
big-game rifles available. 
But it wasn't long after we began selling 
it that the letters started coming in. 
Embarrassing letters. 
Someshooters found that their 788's were 
shooting better than rifles that cost them twice 
as much. Апа when your lowest-priced big- 
game rifle starts shooting like a target rifle, 
it can be pretty embarrassing, believe us. 
Just where did we go wrong? Well, the 
Remington 788 has the fastest lock time 
of any center-fire rifle on the market 
today. (Lock time is the interval be- - 
tween pulling the trigger and when the 
rifle actually fires.) The 788's lock time is 
around half that of most other rifles. And 

that can make a big difference in accuracy. . 

For instance, we chambered the 788 for 

the “old, outdated” 30-30 cartridge and 

found that it would fire three shots into a 

1" circle at 100 yards. We chambered it for 
the "heavy, inaccurate (up until now), short- - 

range’’44 Rem. Magnum and got 3-shot groups 
of under 115". Thesuper-accurate varmint cali- - 

bers, 222 Rem.and 22-250 Rem., we won't talk 

about; we're embarrassed enough. 

This year we're offering the 788 in 243 
caliber as well. For $89.95. And if this new 
caliber shoots as well as the others, we're 
in for another embarrassing year. 


Remington, IID 


It’s not an inexpensive rifle 
that's also accurate; it's an 
accurate rifle - -- 
that's also 
inexpensive. 
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Ratchet principle enables 
the Florian Perfect Pruner 
to give increasing leverage 
as you cut through a heavy 
branch. You begin cutting 
in the normal manner until 
action becomes hard, then 
open the handles slightly 
until a toggle pin clicks 
into the next notch on the 
blade, to give you more 
leverage. Construction 18 
of hardened carbon and al- 
loy steels. 'The price is 
$29.95 for the larger prun- 
ers, $5.95 for the hand clip- 
pers. The tools are man- 
ufactured by American 
Standard Co., Plantsville, 


Conn. 06479. 


What's New 
for 
Yard Work 


Skil's first rotary mower, an 18-inch electric, 
is said to be the most powerful in its size 
class. It weighs only 48 pounds and features 
a burnout-protected motor and seven cut- 
ting heights. A bracket on the handle keeps 
the cord out of the way. The handle folds 


for storage, or converts to a wall hanger 


for your garage or tool shed. $104.95. 


A semirigid, nonmetal blade for a rotary 
mower reduces the chance of accidents, yet, 
says the maker, will cut as well as a metal 
blade. Striking a solid object, the blade 
flexes—it will scuff a shoe, not cut it. It's 
made of an elastomer—a substance with 
properties of rubber and plastic. Made by 
Dayco Corp., Dayton, Ohio 45401. 


Scalloped contour blades on 
Black & Decker’s new double- 
edge shrub and hedge trim- 
mers give cleaner cuts with 
less strain on the motor. 
Blades slice, rather than chop. 
Both models, with either 13- 
inch or 22-inch cutter, have 
lightweight die-cast alumi- 
num housing and wraparound 
handle for easy maneuver- 
ing in any position. The 13- 
inch model (far left) sells 
for $23.88; the 22-incher (pho- 
to. near left) is $39.99. 
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I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


1 Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above anv amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


. Fd like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
inde pendence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
js that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that 15 growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. Апа no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it 1s paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name, That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that vour fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-BS 
CHICAGO, ILLINOIS 60626 
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To remove the exhaust pipe when you're cut- 
ting loose a muffler, do it this easy way. Turn 
a hacksaw upside down and hold it around 
the pipe; then insert the blade with the edge 
toward the frame. This gives you more 
leverage, and the saw will bind less. 


Vibrations in a car can sometimes be traced 
to an out-of-balance propeller shaft. If it's 
a slight eccentricity or out-of-roundness, you 
can fix it with a couple of hose clamps tight- 
ened around the shaft, with the screws posi- 
tioned opposite the eccentricity. 
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If the positive/negative markings are worn 
off your battery posts, you can identify the 
terminals by dipping the ends of two wires 
connected to the terminals into a small pool 
of electrolyte. Watch for bubbles from one 
wire—that's the negative one. 


be 
made with a magnetic reed switch and a 
magnet. Tape the magnet to the brake-pedal 
arm and install the switch so it's actuated 
when the brake is applied. Fit a warning 
light on the dash and wire it in series. 


No other van 
has any of these 
better ideas! 


Not one van! Not one idea! 


look over the entire van field. No- 
where will you find any of these Ford 
better ideas—even at extra cost! 


Only Ford gives you Twin-l-Beam 
riding smoothness. The front suspen- 
sion made famous in Ford pickups. 
Two |-beam axles for strength; coil 
springs for easy ride—the most rugged 
independent suspension yet! 


Only Ford gives you an outside serv- 
ice center. Just lift the chest-high hood 
for easiest possible checking of oil, 
ль” water, battery, 
windshield 

washer water, 

brake master 
cylinder and 
voltage regula- 
tor. Everything 
is easy to reach. 


Only Ford 
[| gives you in- 
creased floor 
space — 23% 
more.Engine's 
been moved 
forward — out 
iof loadspace. 
| You get 23% 
more clear un- 
obstructed floor area than any other 
van. Over 8% ft. clear load length in 
regular vans and 10 ft. in SuperVans. 


Only Ford gives you driver “walk- 
thru” to the rear. Convenient aisle to 
cargo area from driver's seat. No 
ШИШ — need to step out- 
gm @ side to reach load 

"4 ™ compartment. En- 
l gine cover is an in- 
sulation sandwich 
— to seal out noise, 
| heat; top is flat with 
| raised edges for 
use as convenient 
I package tray. 


Only Ford gives you payloads as big 
as 3590 pounds. Higher capacity ax- 
les and heavier construction in three 
new series let 
you carry 
| more weight— 
| 650 165. more 
payload than 
| any other van. 
a And still more 
M" better ideas! 
long wheel- 
bases and 
wide track {over 5'/ feet) result in 
turnpike stability even on windy days 
... power goes up to a 302-cu. іп. V-8 
... self-latching doors! 


FORD 
ECONOLINE 
VANS 


Are Motorcycle Helmets Good Enough? 
[Continued from page 124] 


ly, “is a minimum standard, and many 
people are treating it as a maximum one." 
The “high-hazard” qualification was in- 
serted, he says, to exempt the average 
motorist but not the street-riding motor- 
cyclist, who is much more vulnerable. 

Unconvinced, Professor Patrick helped 
devise a lower set of standards at the re- 
quest of the Motorcycle, Scooter and 
Allied Trades Assn., a trade organization 
of manufacturers and importers of two- 
wheelers and parts for them. The M.S. & 
A.T.A. specifications were different in one 
crucial way from the Z90.1 standards: 
They required only one impact in each 
designated area of the helmet, instead of 
two consecutive blows. 

One blow vs. two. Scientifically the 
facts are hard to determine. Arguing for 
the one-blow standard, John R. Thomp- 
son of Buco contrasts the auto-racing 
driver and the average motorcyclist: 
""The driver is generally belted into his 
vehicle. Under accident conditions, it is 
likely that he would strike such objects 
as a roll bar, or other components of the 
vehicle, more than once with the same 
approximate force." 

But a cyclist, Thompson says, “is us- 
ually thrown from his vehicle and sub- 
ject to striking a variety of objects al- 
though he is constantly slowing down. 
His chances of hitting the same type of 
object or surface with an equal force on 
the exact same place on the helmet a sec- 
ond time would be considered minimal 


rore р. 


Assortment of striking faces for helmet test includes 
roll-bar stock, flat surface, 1.9-inch radius bob, and 
section of bicycle chain. The chain is mainly used 
for testing helmets purchased for police. 
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and not representative of the conditions 
most frequently encountered in actual 
helmet use.” 

Asked to comment оп "Thompson's 
statement, a spokesman for another lead- 
ing helmet maker pointed out that it's 
not just a matter of how many blows 
land on the same spot. “Roughly speak- 
ing," he said, “it doesn't matter whether 
you strike a helmet with one 100-foot- 
pound impact or with two 50-foot-pound 
impacts. They add up to the same thing 
because the nonresilient liner is de- 
stroyed in proportion to the energy it ab- 
sorbs. What counts is the total energy- 
absorbing capability of the helmet, and 
one that can take only a single impact of 
a certain amount offers much less protec- 
tion than a helmet that can take two." 

Dr. Snively's experiments confirm a 
significant difference in the impact-resist- 
ing capabilities of helmets that meet the 
two standards. Those meeting 790.1 
standards, he says, protect at speeds of 
15 to 20 m.p.h.; those meeting M.S. & 
A.T.A. standards protect against 13- to 
15-m.p.h. impacts. 

In the states—confusion. State helmet 
laws are a hodgepodge. Seven states 
require helmets meeting the Z90.1 stand- 
ard, 20 specify the M.S. & A.T.A., four 
accept any of several standards, four have 
standards pending, three have helmet 
laws with no standards, and 12 have no 
helmet law at all. 

There is one hopeful sign in all this 
confusion. The Safety Helmet Council 
of America, an association of helmet 
manufacturers organized a few years ago 
to standardize the standards, has en- 
dorsed the Z90.1 specifications. It began 
applying its yellow SHCA label to hel- 
mets manufactured after June 1, 1968— 
if they meet Z90.1 standards. 

If you live in Alabama, Connecticut, 
Missouri, New Hampshire, New Jersey, 
North Carolina, or Wisconsin, your hel- 
met must meet Z90.1 specs by law. If 
not, you can get a safer helmet by insist- 
ing on one that has an SHCA or a Sep- 
tember, 1967, Snell Foundation label. But 
there’s a catch: A helmet labeled “790 
Approved” may or may not meet Z90.1 
standards, depending on the manufac- 
turer’s integrity in certifying it. 


Copenhagen Tobacco isnt for smoking. 
| Itisn’t lit, puffed or inhaled. It's too good to smoke. 


Put a pinch between gum 
and cheek, and enjoy it. 
Without even chewing. 
It'S too good to smoke. 
Copenhagen gives you all 
the satisfaction of prime 
aged tobaccos. It costs 
less, too. 

Sure beats smoking! 


EEUU. PNE p 
= far 


For information on how to use Copenhagen, please write: жаы | Copenhagen's partners: Happy Days? 
United States Tobacco Company, 630 Fifth Ave., New York, N.Y. 10020  Skoal® Wintergreen Raspberry Tobacco 


time — to develop а money-making repair business of your 

ens all kinds of saws — and the Modern Lawn Mower Sharp- 
` making cash like this — $20 to $30 a week 

Chapman. Many have built a complete Д ж fe "1 us 


Ж. — f | 
For Sparetime or Full Time Income, There's Good 
| own. Investment is small. There's no overhead, no stock of 
goods to carry. No experience needed, no canvassing. You do 
ener that precision sharpens all types of mowers. 
EARN $3 to $6 An Hour Sparetime om 
3 Sie’ weg d pep ag ie A e 
sharpening service with such year-around 
profits. You can too, simp y by follow- 
Fol 


Here’s a proven practical way to earn extra dollars in spare 

д” | 1t with the famous Foley Saw Filer that automatically sharp- 
| Hundreds of people like yourself are 
$952 these first ten months” — says R.T. 
ing the sure, easy y Plan. 


— ЖЕ 


" d | | MANUFACTURING CO. 
3 9 MINNEAPOLIS, MINN. 


FOLEY MFG. CO, 219-9 Foley Bidg., Minneapolis, Minn. 55418 


E 

[] Saw Filer [] Lawn Mower C Money Making | 
information. Sharpener information. Facts booklet. j 
NAM | 
ADDRES | 
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$3495 ~ 


| New portable SOLIDOX welding torch goes anywhere. Only 

| 4 Ibs. Burns amazing solid oxygen pellets and standard | 
14 oz. propane. Flame exceeds 5000?F. Braze weld, silver 

| solder, melt 14" steel. Complete kit contains: Torch, pellets, i 
propane, protective glasses, nickel-silver braze rods, spark 
lighter, tip cleaner, instruction in welding techniques. Ideal 
for shops, hobby, metal repair. Professional! results. Low- | 
cost SOLIDOX pellets available by mail. SOLIDOX is simple 
and safe. Money back guarantee. Only $34.95 ppd. Write i 


i for free brochure, | | | 
| SEND ONLY S50 — — | 

pay postman $29.95 plus postage on delivery. 
Name l | 
[ Address | 
[ City | | 
i SD. o. nl Й | i 


Cleanweld Products Co., Box 1061, South Gate, Calif. 9028 


L. 


Solves Repair Problems 
Durham's fills cracks and holes in 
plaster, wood and tile, Won't shrink 
or fall out. Economical, easy to use. 
Big 4-lb can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co. Box 
804-U, Des Moines, lowa. 


ANY DOG ` 
INSTANTLY! 
PUPPIES, DOGS OF ALL AGES. NEVER FAILS! 
TEACHES STOPS 


Come (at all times!) 
Sit * Drop * Heel * Go 
Stay * Fetch * Hold 
Instant Point, etc. 


House Soiling * Jumping 
Chewing * Barking * Biting 
Digging * Gun shyness 
"Busting" birds, etc. 
40,000 satisfied users. Hundreds of unsolicited testimonials. 
Four demonstrations on Art Linkletter CBS-TV, Now prescribed 
by veterinarians, breeders. 

Simple hand sound device controls, teaches dogs like magic. Use at 
home or in the field. Leashless. Train your dog anything, near or 
far. Achieve far better results than professional trainers! И" 
Write, wire or phone for complete information on this new, scientific 
dog learning-sound discovery. Kind, not electronic, Fascinating! 


CANINE BEHAVIOR INSTITUTE 
А = оп j 
нтеп De t. PS29 Los Angeles, California 90049 


| WELDING TORCH 


How We Film Under the Sea 
[Continued from page 69] 

two movie cameras mounted below them. 
They make good pictures possible at 
ranges up to 20 feet in clear water. Two 
other lights are also used: a 150-watt 
searchlight for sailing and a 60-watt lamp 
to light the ocean bottom. 

Diving the subs. With the pilot in the 
sub and the hatch tightly closed, the small 
two-ton vessel is swung over the stern of 
the Calypso by a winch. А scuba diver 
rides down with the sub to free the line 
when it is in the water. А 55-pound weight 
carries the Sea Flea to the bottom and 15 


| then dropped. To pinpoint buoyancy, the 


pilot can then admit up to 44 pounds of 
water into a ballast tank or drop, individu- 
ally, a number of the small two-pound 
weights carried for this purpose. 

The mercury trim system instantly ad- 


| justs the sub's longitudinal angle. This 


works by shifting 143 pounds of mercury 


| between the front of the sub and the back. 


To surface, a “standard” 44-pound weight 
is dropped. In an emergency, this can be 
supplemented by dropping the mercury 
and another 110-pound safety weight. 

The Sea Fleas carry a tank of oxygen 
adequate for 20 hours underwater. A spe- 
cial compound absorbs the pilot's exhaled 
carbon dioxide. The barometer provides 
a convenient means of monitoring pres- 
sure. As oxygen content drops, it is re- 
plenished from the supply tank. 

The Sea Fleas are not limited to photo- 
graphy. They can mount a mechanical 
arm and claw for bringing back biological 
and geological samples from the bottom. 

Small as they are, my tiny subs are 
helping to test principles we will use in 
future submersibles. Built at a cost of 
$750,000 by Sud Aviation and in operation 
for over a year, they are the forerunners 
of go-anywhere underwater vehicles that 
will use fuel cells for unlimited range and 
mobility. 

During my active life I have lived with 
the sea and in the sea. I have accumulated 
a great many feelings and impressions, 
things that I would like to communicate 
to make you understand why our work 
has been worthwhile, and why we must 
continue our research and exploration. It 
is my hope that, before I am relegated to 
a desk as the elderly director of an insti- 


| tute, I may continue to do so. 
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How to Survive i in Rough Water 


LL From 
£ 


grip, ойне aring out a [em engine 


unit or transom. Motor cavitation is | 


deadly. 

Cut speed! If the course demands run- 
ning in the trough, resort to a series of 
tacks. Let the gale blow first directly on 
the bow, then on the quarter. Run a zig- 
zag compass heading that forces you to 
steer abeam of the sea only long enough 
to make a turn. 


With a fast outboard, maneuver so the | 


boat turns swiftly just after the crest of 
one breaker and before the next. Operat- 
ing an inboard cruiser, allow it to lose 
headway in either direction, throw the 
wheel hard over, then suddenly apply a 
good amount of throttle. 


A good helmsman makes miniature 


tacks between waves. As the hull lifts, 
swing off on the quarter till the wave 
passes. Head up on course again till it's 
time for the next jog. Advance throttle 
slightly while making progress; retard it 
for safety and comfort near wave crests. 

The following sea. What actually hap- 
pens here is that a wavecrest hurls the 
hull, getting up underneath somewhere 
amidships so your prop clears the water. 
Without power, you lose control. 

As a comber strikes under the boat, it 
shoves the stern sideways and the bow 


down. In an extreme case, the bow will be | 


buried in green water forward so the hull 
trips, pitchpoling end over end. In a less 
spectacular maneuver, the hull simply 
swings broadside and swamps. 

If you're running a heavy boat with 


limited speed, lose enough way to permit | 
the combers to pass underneath and past | 


you—all the while keeping the bow on 


course. Ав à swell picks up, cut the throt- | 


tle so the boat settles back instead of rac- 
ing on. If à broach still threatens, get a 
crewman to pay off a line aft. Drag a pail 
or other object. Make sure the line is ex- 
pertly handled so it won't foul the prop. 

In a lightweight outboard, climb half- 
way up the crest of a sea and stay there. 
Use less rather than more speed. You can 
always give the engine more gas. You 
can't cut back once you're hurtling down 
the face of a breaker. 

Most important rule: Don't panic! If 


caught afloat in rough water, slow down | 


and steer homeward at a snail's pace. 
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EA = 
Use with any 14” drill to drive 
e DRILL BITS ө WIRE WHEELS 


e GRINDING 
WHEELS 


e ROTARY FILES- 
RASPS 


Buy a Coastal Flexible Shaft at your favorite tool store. 
Only $11.98. And while you're there, be sure to see 
all the work-saving Coastal power tool accessories. 


e ntis АГ" (COASTAL), 
Save Money оп WOOD 


Hardwood Veneers ... Hardware... 
Wood Shop Supplies and Equipment 
! . Power Tools 


| Hardwoods, Fine Plywoods, 
Inlays, Mouldings, Mosaic 
Tile, Tools, Lamp Parts, 
Upholstery Supplies 


Your new MONEY SAVING wood 
and workshop buying guide now 
ready! 140 page. Full color! Your 
best "one stop" source for finest 
kiln dried domestic and imported 
hardwoods, veneers, руе, 
modern and traditional legs. 
over 1500 items. 


STANLEY TOOLS at Discounts 
Startling savings on top name 
power tools, hard to find cabinet 
hardware, lamp and upholstery 
supplies. New projects and kits. 
Enclose 35¢ to help pay mailing 


over 1500 items and handling costs. Mail coupon. 


Now Ready! 


— CE ا‎ 

CRAFTSMAN Я 

WOOD SERVICE COMPANY ! 
2729 South Mary, Chicago, Illinois 60608. Dept. B-29 
Rush new Craftsman WOOD Catalog. | enclose 35¢ to help pay mailing cost. 


ZIP 
CITY STAT E — CODE — — 


Precision Drawing Instrument Set, Profession- 
al Drafting Board Outfit and Fingertip Tilting 


Drafting Table are given to you with your com- 
plete North American Course in Drafting. 


U. S. LABOR DEPT. REPORTS 
SERIOUS SHORTAGE OF DRAFTSMEN 


(The fe (ou ne quotes fram U. 8S. Labor Dept 
shortage for Draltsmen) 


“The dearth of qualified applicants has resulted 
in increasing calls for trainees, as employers in 
many areas relaxed hiring specifications. Experi- 
ence requirements have been virtually elimin- 
ated, along with age barriers." 

“Steadily growing employer requirements...were 
accompanied by marked reductions in the supply 
of draftsmen available." 


TOP AMERICAN EMPLOYERS 


WELCOME NASD GRADUATES 


"We would be interested in interviewing your 
grads as potential employees" REMINGTON 


" At the present time we have several openings 
available for qualified Draftsmen. I look for- 
ward to considering graduates of your insti- 


tution." WESTINGHOUSE 


"We have immediate openings for designers 
and Draftsmen and have a definite interest їп 
interviewing candidates immediately." 


AMERICAN MACHINE & FOUNDRY 


FREE Drafting ^ your ЧП 
“Career Kit”—Rush \ in D DR 
Postpaid Сага Now „ү APTITUDE | 


NO SALESMAN 
WILL CALL 


(А home-study 
program in association with 
Cleveland Engineering Institute) 


(3) 
High School 
Draftsmen 


390-5139 FREE 


EXPERIENCE 
REQUIRED! 


Tusce wha ш МЫ 
cea a taa ec and accept 


wt АТОМА ТЕ ШЫ ART 
wl ADHIITIMIMIL 
wt ob ТЫРП RPSIFITE 
Lad раан te 
o NL. 


кїрп! vl 
JEE PASSIMORE 
041 


FLUOR 


Corporation, Ltd. 
PITEPRATHORAL 
PRO REFERS DINSTRUCTDRS 
2500 5. Анама Bed. 
Len Angeles, Cate 90022, 


Draftsmen 


Requires арача ja 
dega кей drafting el 
эм теце сай de 


лкы ш 
W171) Woodrull Ave. 
DRAFTSMAN 
Architectural 

WESTERN GEAR 


Ка Лум Gm 


PE 


To. 


а вів ت‎ 


e Mecha 


Skyrocketing U.S. 
millions of drawings & thousands of Mechani- 
cal Draftsmen all along the way. Drawings must 
be made of every PART of every product used 


in the U.S. (as well 


that make these parts) before pro- 
duction can be started. 


Earns $820 Month! 


Big Promotion! 


raise." —W. А. 


"My first position after com- 


*- pleting your course jumped my 
` income from $350 to $820 per —W. R., New York 
Fj month. '' =G. W., Tenn. No Layoffs! 


"| was promoted from the Your training has opened 
production line ahead of 4 the door to a wonderful 
others and got a good pay future for me.'' 


Coast-to-Coast Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners! 


Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see “help 
wanted” sections of metropolitan newspapers). 
Huge nationwide demand... U.S. Dept. of Labor 
reports “42% more Draftsmen needed in next 10 
years—not enough applicants to fill drafting jobs 
available now!" Our easy "Quick-Learn" Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 


You Need No Drawing Skill—No Technical Ability 


NASD 's staff of Professional Draftsmen guide you step-by- 
step. With our spare time home-study plan you work on ac- 
tual projects. Makes learning fun — easy to remember, too 

Many graduates have s ed with only grade school Bei 
ing. Others report good earnings drafting part time while 
still learning. Rush postpaid card today for FREE "DRAFT- 
ING CAREER KIT," Sample Lesson, Drafting Aptitude 
Test including intriguing new 5-WayDrafting Instrument 
and 20 page Book “Your Future in Drafting’’—jam-packed 
with revealing facts on your opportunity to win top pay and' 
job security in Drafting. Everything mailed to you FREE 
and WITHOUT OBLIGATION. No salesman илїї call. 


. © Architectural Drafting 


Today's population explosion guarantees boom 
in building of homes, churches, schools, fac- 
tories, office buildings & warehouses is just 
starting. Thousands Architectural Draftsmen 


needed NOW because drawings must 
be made of every part of every 
building before ground 

can be broken. 


nical Drafting 


mass production requires 


as of the machines 


Gets 50% Raise! 
"Shortly after | completed 
your course | was made 
shop foreman, My pay was 
increased by half.'' 


"Strikes and layoffs are 
nightmares of the past. 


POSTPAID 
CARD NOW 


NO SALESMAN 
WILL CALL 


‚ Wisc. —H. O., Ohio 


ing Instrument which will give tude Test which will help you 
you the "feel" of using Drafting rate yourself in advance on how Veterans! 
mS tools. Yours to keep as a FREE well you may be suited for a servicemen! 


A É | М, Intriguing new 5-Way Draft- 2 Self-scoring Drafting Apti- 


GIFT without cost or obligation high pay Career in Drafting. 


E 20-page Drafting Career 4 Comprehensive Sample 1 
Fact Book, "Your Future in Draft. Lesson of Morth American's Wr 
ei. ing," jam-packed with detailed Drafting Course. A 
e information about Drafting Ca. “sneak preview” 


you may be 
ell ible for 

Govt’ educa- 
tional benefits 


E du 


reer Opportunities, including re- of exciting 


quirements, job locations, 
aries, etc. 


sal things to come. | - i | »" LN тт SEXT 


LI iei 


NORTH AMERICAN SCHOOL OF DRAFTING, 4500 Campus Dr., Dept. 4182, University Plaza, Newport, Calif. 92660 mI Supt. of Public intraction. 
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ants, so powerful that they can dissolve 
d clean out engine deposits as fast as 
hey form. 

Can those cleansing agents make up 
or the oil that's left out of the lean fuel- 
oil mixture? Combined with improve- 
ments in engines that make lubrication 
more efficient, they can. Better bearings, 
better lubricant distribution, and im- 
proved piston rings have helped to make 
the 50:1 oils possible. 

Idling on no oil. It has always been de- 
‘sirable to reduce the amount of oil fed 
into an outboard motor, for better low- 

ed performance. Since it’s impracti- 
cal to vary the oil ratio during operation, 
the proportion of oil is dictated by lubri- 
cation needs at top speed, when the en- 
gine is working hardest. At idling or 
trolling speeds, the excess oil fouls spark 
plugs, adds smoke to the atmosphere, and 
contributes to engine deposits. Tests 
have shown that an outboard motor can 
run satisfactorily at idling speed with no 
oil at all. 

Outboard-motor engineers make а 
sharp distinction between the lean-mix- 
ture oils developed by the motor manu- 
facturers and those formulated by the oil 
companies. In a recent research paper, 
G. E. Miller and H. M. Pollari of Out- 
board Marine said: *Heavy combustion- 
chamber deposits on both the piston 
deflector and in the cylinder head are 
prevalent when using most commercial 
outboard oils.” Such oils often include 
detergents containing metals such as cal- 
cium, which combine with lead in the fuel 
to form tough deposits, rather than the 
more expensive nonmetallic or ashless dis- 
persants favored by the motor companies. 

The three major manufacturers, Out- 
board Marine, Kiekhaefer Mercury, and 
Chrysler, all promote their own 50:1 oils. 
However, an engineer for one of those 
manufacturers told me his company 
really didn’t care which of the three 
brands a motor owner uses. “The three 
formulas are essentially the вате,” he 
said. “The important thing is to use a 
50:1 oil made by a motor company." 

Incidentally, the 50:1 recommendation 
is far from universal. Perhaps the richest 
mixture is the 10:1 recommended by 
British Seagull. For the smallest Chrys- 


Fuel for Your Outboard 
[Continued from page 119] 


ler and Montgomery Ward motors, 16:1 
is recommended. Mercury still recom- 


mends 21:1 for older motors (pre-1963), 


but 50:1 for newer engines; while Out- 
board Marine advocates the use of its 
50:1 oil in Evinrude and Johnson motors 
of all ages. McCulloch and Sears advise 
100:1 with their special oil. Chrysler 
says a 24:1 mixture should be supplied 
to motors used in commercial, racing, 
and heavy-duty applications. Some rac- 
ing mechanics play it very safe and feed 
a 10:1 or even 8:1 mix to specially tuned 
high-performance racing motors. 

The differences should be taken seri- 
ously and applied with due regard for 
your investment in your motor, accord- 
ing to the engineers, Small motors with 
simple sleeve bearings, such as the Sea- 
gull, require more oil than those with 
needle bearings and the like. The theory 
that older motors have “loosened up" 
and can get along on less oil, is a myth, 
engineers say. 

Today's oils mix better, The 24:1 rec- 
ommendation that used to be widespread 
sometimes included a safety factor to 
allow for incomplete mixing of oil with 
gas; outboard oils today mix better, but 
plenty of agitation is still necessary. Pre- 
mixed oil and gas helps in this respect, 
but you can't be sure what kind of oil 
goes into the mix. The 24:1 ratio is still 
regarded as a safe bet with oil of un- 
known quality, even if your motor will 
take a special 50:1 oil. 

Can you tell, through your engine's 
performance, whether you're getting sat- 
isfactory fuel or oil? 'То some extent you 
can, the experts say. If the motor isn't 
running well, sometimes switching to a 
different oil or gas will produce a dis- 
tinct improvement. Looking inside the 
cylinders can provide clues, but it takes 
experience to spot the difference between 
harmful deposits and the normal carbon 
coating on the piston crown. 

If you're careless and don't follow the 
manufacturer's recommendations, serious 
problems can develop. These can some- 
times build up until total failure of the 
power head develops. You can avoid 
such a crisis, however, by reading your 
owner's manual and getting advice from 
a qualified dealer. Gs) 
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Gus Seals 


ана 


Gus felt more like a secret 
agent than a mechanic as he 
kept a rendezvous to inspect 
a mysteriously ailing auto 


By MARTIN BUNN 


Т. loud crash of а falling stack of oil 
cans in the back room heralded the ar- 
rival of Pete Thompson at the Model 
Garage. It was lunchtime, and both Gus 
Wilson and his assistant, Stan Hicks, 
were in the office, munching sandwiches 
and sipping coffee, when they heard the 
clatter. A moment later, Thompson 
poked his curly-haired head through the 
office door. 

*Sorry about the noise, Gus," he said. 
"I tripped.” He nervously eyed Main 
Street through the big glass window. “I 
used the back door so that no one would 
see me come in. Can we talk for a few 
minutes—out back?" 

“Sure thing, Pete," answered Gus. “But 
why is the front office off limits?" 

*Because if Mr. Taylor, my boss, knew 
I came to see you, he'd fire me on the 
spot,’ Thompson said glumly. “Не 
wouldn’t appreciate his chief mechanic 
asking another mechanic for advice—es- 
pecially about the car.” 

“You mean old man Harper's ’63 Pon- 
tiac?” Stan asked. 

Thompson nodded. 

“Hah!” Stan exploded gleefully. “So 
you're ready to give up! I figured that 
sooner or later Gus would get a crack 
at 1t.” 

Outside, a car pulled up to the gas- 
pump island. Thompson ducked. 
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ILLUSTRATION BY RAY QUIGLEY ~~ SN 


Gus chuckled. “Okay, Pete," he said. 
“If these cloak-and-dagger games will 
keep you happy, let’s go back to the store- 
room and chat while Stan takes care of 
the customers. At least it will give youa 
chance to testack those cans that you 
kicked over." 

Stan jogged out to the pumps. 


"|t really boils down to a warranty prob- 
lem," Thompson explained. “The used- 
car agency I work for issues a 90-day 
parts-and-labor warranty on any car that 
is in outstanding mechanical condition— 
Mr. Taylor calls them *Tip-Top' cars in 
his ads. It's one of my jobs to decide 
which cars qualify." 

* And you certified the '63 Pontiac that 
Mr. Harper bought?" Gus asked. 

“Uh-huh,” said Thompson. “It was in 
absolutely great shape when I examined 
it—less than a month ago. But about two 
weeks ago, the trouble started. When the 
engine is cold, it starts and runs per- 
fectlv. But after running a few minutes, 


= 


m 


it dies, and it won't start again until it 
cools off. Then it runs okay for another 
few minutes and quits. I'm stymied, Gus. 
The symptoms are always the same. 
We've towed the car in four times so far 
—it's in the shop right now. Mr. Harper 
wants his money back, and Mr. Taylor 
is boiling mad at me. 

“You heard the way Stan talked earli- 
er," he continued sadly. “Almost every- 
one in town knows about the car. It's 
no secret that my job is on the line." 

Gus lit his pipe. *I can't do much by 
long distance," he said. 

Thompson’s face brightened. “I’m sure 
I can get the car to a neutral point—say, 


Gus pressed the accelerator 
linkage, and listened carefully 
as the r.p.m. climbed to about 
2,000. “Sounds perfect so far," 
he shouted over the engine roar. 


the ice-rink parking lot—running on its 
own power.”’ 

“It’s a deal,” said Gus. 
there in a half-hour.” 


*Meet me 


After watching Thompson skulk out the 
back door, Gus turned to Stan. “I’m 
going out on a road call. Any problems?" 

Stan was bent over the tire-changing 
machine, wrestling with a heavy wheel, 
and the icy glare he shot back at Gus 
proved that that was the wrong question. 

“Tve demounted and remounted this 
darn tire twice already," he said, “апа 
here comes number three." 

Continued 
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Harry Lyons was leaning, arms folded, 
back against the fender of his '67 Ford 
wagon, watching Stan work. Не re- 
turned Gus's greeting with a grunt and 
held up a two-inch-long finishing nail. 

"My expensive new radial-ply tires at- 
tract these things just like my old-fash- 
ioned cross-plies." His eyes narrowed. 
"Hope they don’t cost any more to 
patch." 

"Price is the same as always," said 
Gus. “Your new inner tubes are made of 
a special rubber designed to withstand 
the greater sidewall flexing of a radial 


“These tires may improve road-holding, 
but my old tubeless tires were sure easier 
to mend." 

It was the word “tubeless” that did it. 
Gus and Stan looked at each other, and 
almost with one breath said, “There is 
no leak.” 

Gus explained the mystery to Lyons 
as he bolted the wheel in place. 


“This wheel is designed for tubeless ` 


tires, so all of its internal seams are air- 
tight. What’s more, even though this 
radial-ply tire is a tube-type design, its 
bead is able to form an almost airtight 
seal along the wheel rim. 

“This means that when Stan 
mounted the tire on the wheel, 
a lot of air was trapped inside. 
Then, when he inflated the in- 
ner tube, this trapped air was 
compressed between the out- 
side of the tube and the inside 
of the tire. It’s leaking out 
slowly past the valve stem, 
since the stem base doesn’t 
form a perfect seal to block 
off the valve hole in the wheel. 
The hissing and bubbling will 
stop when the trapped air is 
all expelled.” 


“Му wife got that one for being named Woman of the Year 


by the National Association of Body and Fender Men." 


tire, but an ordinary cold patch will 
handle any simple puncture." 

“There’s nothing simple about this 
puncture!” said Stan. “Pll show you 
what I mean." 

He dripped a few dollops of soapy wa- 
ter around the base of the valve stem. 
*See the bubbles?" he asked sourly. Gus 
nodded. 

“Somewhere near the base of the stem 
there's a pinhole leak, but I can't find it. 
I partially inflated the tube outside of 
the tire, and dunked it in the water tank, 
and nothing—no bubbles, no hiss, no pin- 
hole. But as soon as I put it inside the 
tire again, it starts to leak." 

Harry Lyons tapped Gus's shoulder. 
“That valve was okay when I drove in. 
The nail was clear around on the other 
side of the tire." 

Gus looked questioningly at Stan, but 
Stan just shrugged his shoulders. 

“TIl say one thing," Lyons added. 
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The Harper Pontiac sedan, 
hood raised, was parked in a 
secluded corner of the ice-skat- 
ing lot when Gus arrived. 

“I figured the engine would lose heat 
faster with the hood ир,” said Thompson. 
“You'll want to see the whole cycle, be- 
ginning with a cool engine." 

With Gus peering intently at the en- 
gine, Thompson hit the starter switch. 
The big V-8 spun to life and settled into 
a silky-smooth idle. Gus pressed the ac- 
celerator linkage, and listened as the 
r.p.m. climbed to about 2,000. 

*Sounds perfect so far," Gus shouted. 
“Hold it at this r.p.m. for a few minutes.” 

Suddenly—without any rough-running 
warning—the engine died. 

Gus whistled softly. “She quit cold— 
as if you flipped the ignition switch off." 

“Yeah,” agreed Thompson, “and it'll 
stay off. Watch.” He worked the starter, 
but the engine wouldn’t catch. It cranked 
at normal starting speed without even a 
cough. Gus straightened up, a puzzled 
expression on his face. 
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“Т know exactly how you feel," said 
ompson. He slid out of the driver's 
at and slammed the hood shut. He 
reached into his shirt pocket and took 
out a slip of paper. “Неге a list of the 
fixes my shop tried—none worked." 

Gus scanned the list quickly: “Rebuild 
the carburetor . . . overhaul fuel pump 
. . . replace ignition wiring, points, and 
plugs... check fuel line... check valve 
tightness, test PCV valve..." The items 
went on and on. 

" “Did we miss any bets?" Thompson 
asked. 

““Doesn’t seem so,” replied Gus. 

“There goes my job," Thompson said. 

Gus was too lost in thought to respond. 
*Tt's got to be an electrical problem,” 
he muttered. “The questions are how 
and where. Let's think about where." 

“Right,” said Thompson. “I’m willing 
to try anything—even thinking out loud.” 

“The trouble is closely related to en- 
gine temperature,” Gus said. “What com- 
ponents of the ignition sytem are mount- 
ed on the engine, besides the plugs?” 

“The coil and the distributor,” said 
Thompson, “but my shop assistant tried 
a replacement coil, and I personally 
checked every part of the distributor, 
from rotor to vacuum advance . . ." 

“Lift the hood again," Gus interrupt- 
ed. “I spotted something.” 

Gus's practiced eyes raced across the 
top of the engine for a moment, and set- 
tled on a small puddle of oil just below 
the distributor. He pried loose the dis- 
tributor cap, and rubbed a finger along 
the breaker-point assembly surfaces. 

"Crank the engine, Pete," he said. 
“Апа keep cranking until I say stop." 


This 1314-foot-long F = 
Opel GT 1900, made by "E e" 
General Motors in Ger- 
many, is sculptured to 
cut wind resistance and 
add aerodynamic stabil- 
ity, from disappearing 
headlights to ducktail 
rear. With a 102-hp. en- 
gine, the little two-seat- 
er will go from zero to 
60 in 11.5 seconds. Drive 
to the torque-tube back 
axle is via a four-speed, 
all-synchro box. 


European-made baby “‘dream car” features wind-cheating contours 


With the starter motor spinning the en- 
gine, Gus waited about 30 seconds, until 
the oil pressure had built up. Then he 
stared into the distributor. 

A steady stream of oil droplets had 
begun to spin off the distributor shaft. 

"There's your answer," he said. “Оп. 
Engine oil is a good electrical insulator. 
The seals on the distributor's drive shaft 
are bad. When the engine warms up— 
and the oil thins out—oil squeezes by the 
seals and ends up on the shaft. Some 
of the oil droplets that are spun off hit 
the breaker points, coating them with a 
thin, insulating oil film." 

Thompson nodded, “Апа the film in- 
terrupts the ignition current, so the en- 
gine dies." 

* And it won't start again," Gus added, 
"until the oil cools down enough and 
thickens so that there's no more oil leak- 
age past the seals. When the droplet 
spray stops, the hammering action of the 
point surfaces pound through any re- 
maining film, and the ignition current 
can flow again." 


Gus chuckled for a good part of the 
drive back to the Model Garage. He was 
thinking of the note in his pocket: 

* Dear Gus: Му chief mechanic Pete 
Thompson has too much pride to admit 
he can't solve an auto problem all by 
himself. I don't dare suggest he ask you 
for help, since he might up and quit. 
He's too valuable to risk that. 

“Сап you drop by this afternoon for a 
‘social call’ and peek over his shoulder, 
and maybe give him a helpful hint? 
Whatever you do, though, don't tell him 
it was my idea. Lou Taylor." [РН 
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Flush-cut accessory moves blade 
out ahead of the shoe so you can 
cut to about 14 inch from a verti- 
cal obstruction. It’s about $2 ex- 
tra. Blade spindle must be locked 
in forward cutting position. 
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Side-cut accessory mounts оп 
either side of saw, moving blade 
outside of shoe. About $5. Extra 
spindle stub (left arrow) rides in 
special sleeve. When not in use, 
sleeves are capped (right arrow). 


Splinter-free attachment is speci: 
plate slotted to fit a tapered, no-s«e 
blade; both come with the save 
Plate rides directly on work, pr1 
venting splinters on upstroke. 
сап be mounted with slot forwarn 
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Portable Jigsaws 
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Two models now let you turn the blade instead of the 
body, to do precision jobs never before possible 


By JACKSON HAND PHOTOS BY THE AUTHOR 


Nass about to change your entire idea 
of what a portable jigsaw is—what it will 
do and what it won't do, where you can 
use it and where you can't. 

The new Sears Craftsman Multi-Speed 
Scroller Saw, already on the market, and 
the new Thor Roto-Blade SpeedSaw, due 
to reach stores about the time this article 
appears, are like no jigsaw you ever used. 

The big news from both Thor and Sears 
(and there may be others coming along) 


18 a spindle that you can rotate by hand 
while the saw is running. You don't have 
to turn the whole machine to turn a cor- 
ner or follow a curve. You just turn a 
knob on top, and you have a slicker- 
handling, more-accurate saw than you 
ever had before. 

But this fine-line accuracy is less than 
half the story. Since you can turn the 
blade to cut in any direction with the 

Continued 
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To move saw when blade is set for side cut, you ex- 
ert pressure on side of housing. Sears Craftsman 
(shown in all photos here) locks at 90-degree points. 
Blade of Thor SpeedSaw can be locked at any angle. 


bulk of the rig pointing in any other di- 
rection, you can run these new saws into 
corners and tight spots that were always 
out of reach for any power saw. Add to 
this some attachments Sears has for 
mounting the blade an inch or so in 
front of or to either side of the spindle, 
and you can match the close-quarters 
work of a hand-operated saw. 

What took 'em so long? One of the 
first questions you're likely to ask is: 
Why was this rather obvious, badly need- 
ed improvement so long in coming? It's 
surely no earth shaker, as far as engi- 
neering goes. Our sketch shows what it 
took to do it. 

Any jigsaw converts the rotation of the 
motor into an in-line up-and-down motion 
by means of a stud riding in a channel 
that’s anchored to the blade spindle. All 
Sears did was to let the channel turn on 
the spindle. 

On the Thor saw, the blade can be 
locked at any angle; it locks in forward, 
backward, and to either side on the Sears 
rig. (You can cut backwards with most 
ordinary saber saws by merely mounting 
the blade backwards. For straight or 
gently curved cuts, you’ll often find it 
easier to pull the saw backward than to 
push it.) 

Wide range of blades. Sears makes 
eight different blades available for the 
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Tight corners point up major advantage of turnable 
blade. Cut above was made sideways into corner, 
then blade turned in tight radius so teeth face rear. 
Saw is now backing out—often easiest way to cut. 


new saw. ‘They include standard-set 
blades with teeth ranging from seven to 
32 per inch, but there are some specialized 
blades, too: 

ө For fine cutting with a minimum of 
tooth marks and splintering, a tapered- 
back blade with no set. It cuts smoothly 
in wood, plastic laminates, hardboard, 
plywood, and the like, and it's the best 
choice for most plastics such as acrylic, 
polystyrene, and polyethylene. 

e For fast, rough cutting, a three-point 
monster that makes a portable jigsaw 
sensible for cutting framing lumber, even 
up to four-by-fours. The blade is recom- 
mended for logs and branches up to five 
inches in diameter. 

€ A knife blade, for cutting soft rub- 
ber, leather, paper, cardboard, nonrigid 
plastics, insulation board, and all other 
materials you'd normally attack with a 
knife instead of a saw. 

ө A 32-point saw, fine enough to use 
on sheet metal. 

@ A small blade for fine scrollwork, 
allowing turns as tight as -inch ra- 
dius. With this blade, knob steering real- 
ly proves its value, for turns that tight 
are nearly impossible when you have to 
swing the entire machine. 

Most of the Sears blades have another 
useful feature: Their shanks are straight 
—not offset—and if you break a blade 


Light comes on when saw starts—handy in those 
dark, tight corners. Note clip-on guard of clear plas- 
tic that lets you watch cut. Also standard is an air 
jet to blow sawdust from the cutting path. 


you can usually remove the stub, reinsert 
the blade, and go on with the job. Sears 
calls the blades “universal” and says their 
shanks will fit all saber saws. A clever, 
convenient blade-storage gadget is a plas- 
tic container that fastens on the cord. 

The Thor SpeedSaw comes with two 
wood-cutting blades—seven- and 14-tooth. 
Also available are four-blade packets of 
10-tooth blades for wood and 14- or 32- 
tooth blades for metal. 

Variable-speed control. The Sears Jig- 
saw has speed adjustments from a slow 
of 1,300 strokes per minute up to 3,200, 
in a continuous range. The change in 
speed is made with a dial at the back of 
the motor housing, and although there 
are numbered stations from 1 through 
12, they signify nothing—although they 
might help you remember which setting 
you used the last time. As with standard 
variable-speed saws, you select speeds on 
the following guidelines: 

e Slow speeds to start any cut, to 
make sure you're headed right before you 
go too far. 

e High speeds for most work in wood, 
to insure the smoothest cut—although 
sometimes slower speeds produce less 
chipping. 

ө Medium speeds for thin metal. If 
the blade heats, use a slower speed; if 
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Speed adjustment ranges from 1,000 to 3,000 


strokes per second, adjusted with dial on back of 
housing. Numbered positions show through window 
(at tip of finger), but speed change is continuous. 


Blade storage is cleverly provided for with plastic 
tube that clips to the three-prong safety cord. Num- 
ber, description, uses, and drill size for pocket 


cutting are shown on chart on outside of this tube. 


For angle cuts, you adjust the position of the shoe, 
using an Allen wrench to loosen and tighten. Quad- 
rant between shoe and housing gives you angles 
between zero and 45 degrees, both left and right. 
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Improve the screwdriver? The challenge has been 
met by The Stanley Works: They redesigned the 
handle to give greater comfort and increase torque. 
Available in a range of sizes for both slotted and 
Phillips screws, the new tool has three wide grooves 
the full length of the handle (inset) to insure a non- 
slip grip for thumb and two fingers when driving or 
backing out stubborn screws. 89 cents to $1.85. 
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High-speed routing on your radial-arm is now prac- 


Planing attachment for multipurpose Unimat adds 


yet another function to this miniature metal lathe. 
An eight-inch table clamps on the headstock and 
adjusts for depth of cut; a steel blade with two 
sharpenable one-inch cutting edges screws onto the 
spindle and planes up to one-inch stock as smooth 
as you could sand it. Unimat, $139.50; attachment, 
$19.95. American Edelstaal, 350 Broadway, NYC. 


ae 


tical with this aluminum collar that fits most porta- 
ble routers and clamps on DeWalt and Delta 9- 
and 10-inch saws (it's easily modified to fit others). 
Sawhead tracking and angle settings give you an 
overhead router you can move into the work (left) 
or lock to move the work against it (above). The 
Hit adaptor is $19.95 from Home & Industry Tool, 
2 Merle Ave., Oceanside, N.Y. 11572. To order, give 
model of saw and router. 


NEW IN TOOLS 


Dustless belt sander—a recent addition to Black & 
Decker's portable tool line—is called the U-144-1 
3"-by-24" LCG. The last initials are for low center 
of gravity, since the 54-hp. motor is tucked between 
the pulleys to avoid a top-heavy housing that can 
cause rocking and gouging. The zippered collector 
bag keeps the area surrounding the 14-sq.-in. sand- 
ing surface free of sawdust. Price $49.99. 


Kombi handsaw. А measuring rule is printed the 
entire length of the blade. The handle is shaped 
to give 45- and 90-degree angles and contains 
levels for horizontal and vertical readings. The 
hardened Swedish-steel blade comes in three 
lengths— 22, 24, and 26 inches—available with 
six-, seven-, eight-, and 10-point crosscut toothing. 
$9.50 from Swedish Bushman, Inc., 22 W. Penn- 
sylvania Ave., Baltimore, Md. 21204. 


Insert the plug—two- or three-prong—into the Lock- 
A-Plug and you prevent unauthorized use of a power 
tool or appliance. Setting three dials to the right 
combination frees the plug. Looping the cord 
through a slot on the lock keeps the unit with the 
tool: wrapping the cord around a fixed object (such 
as a pipe) deters theft. $2.50 each from Efston Mfg. 
Co., 400 Prairie Ave., Wilmette, Ill. 60091. 
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Solid-state lamp dimmer socket. 


Amazing new Varolite"" dimmer socket 
converts 1-way and 3-way lamps into full- 
range, variable intensity lights. Varolite 
eliminates need for costly 3-way bulbs. 
Instead, using an inexpensive 150-watt 
bulb, you can dial a brilliant light for read- 


ing, or a low glow for watch- 
ing TV. Varolite makes a 
perfect night light, too. Sim- 
ple installation instructions 
included with order. Money- 
back guarantee. 


ONLY Ay) 


POSTPAID 
SEND CHECK 
OR M.O. 


POWER CONTROLS DIVISION, VARO, INC. 
DEPT. PS-2 
725 EAST WALNUT STREET, GARLAND, TEXAS 75040 


A Treasury of 


нао TOOLS, 


NEW CATALOG 


Unique collection of hard-to-find ver- | Meses. 
sütile hand tools and small power tools ; 
rarely found in stores or other cata- 
logs, Large selection of unusual knives, 
precision tweezers, Jewelers’ amd] elec- 


tronies pliers, flexible shaft machines, endless hacksaw. diamond 
“lass cutter, soldering Jigs, carbide hacksaw blades, silver solder. 
micro-miniature tools and scores of other fascinating items to make 
projects easier, more fun. Alb are top quality tools. Used extensively 
by woodworkers, 
і 25c. 


machinists, craftsmen, Money back guarantee. 


2922 RIVER ROAD, WORTHINGTON, MASS. 01098 
WHATS HE DOING! 
Making a Concrete V og 
Flower Pot! ... and ت‎ у 
SO CAN YOU! (| | 

SE 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Ө Send $2.00 CONCRETE MACHINERY COMPANY — 
Today To > P,O. BOX 99 . HICKORY 7, N. C. 28601 
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A Better Tripod Than You Can Buy 
[Continued from page 161] 
a .002-.006" adhesive clearance. Slip the 
extension-post knob over the 14"-diame- 


; ter lock shaft and pin it in place. The 


pin should not protrude from either end. 
With the inside lock cam in place on the 
extension center post, drill through for 
pinning. 

To insure free rotation of the lock shaft, 
use two short rollpins that won't project 
into the 14” hole or outer surfaces. 

Slide the shaft-and-knob assembly into 
the extension post so that the knob end 
rotates freely within the collar section 
and the lock shaft protrudes. Place a sec- 
ond lock cam over the shaft and, after 
taking up end play, drill through for a 
rollpin. Finally, slide the extension-post 
assembly into the center post and check 
for smooth, positive locking when the ex- 
tension center-post knob is turned to the 
lock position. 

The boom. After cutting the boom to 
size and sanding, cut the slot by drilling 
155," holes in a center line. Saw and file 
out the excess to form a slot slightly over 
l4," wide. A single-cut vixen file speeds 
up this step. 

Face off the boom sleeve and clamp 
the short section of the boom arm in posi- 
tion. Drill, countersink, and tap for the 
three retaining screws. Chuck this assem- 
bly in a four-jaw chuck and bore through 
sleeve-and-boom section to a smooth, slid- 
ing fit over the center post. 

Clamp the hinge sections of the boom 
arm together in a vise, using a flat back- 
up plate to keep them in line. Drill 
through for a rollpin (which will insure 
a tight shakefree joint without precision 
machining). 

Taking care to keep the %” gap shown, 
round off the tongue and yoke sections to 
permit bending the boom arm. Knobs 
can be made from drilled blanks, as 
shown, or knurled and machined from 
bar stock. The latter is faster but the first 
gives you a better-looking knob. 

Finishing the tripod. For a handsome 
satin finish that won't show scratches or 


| fingerprints easily, work over each part 


with a fine rotary wire brush before as- 
sembly. Chuck the brush in a drill press 
and, to save your eyes, be sure to wear 
safety goggles. 

Follow the brushing with a fine steel- 


s 


A Better Tripod Than You Can Buy 


wool pad stroked in the long direction of 
the workpiece. Wipe clean with alcohol 
and a clean rag and finish with a light 
spray coat of an antisticking compound 
such as TFE (Teflon, packaged in an 
aerosol can). Spray all parts, including 
bores and threads, and finish by hand- 
buffing the pieces lightly with a clean, soft 
rag. 

Final assembly. Press rubber furniture 
tips or crutch tips onto the leg ends. 
Place the legs in position on the spider, 
slip the leg pivots through spider and 
legs, and drill and pin. Insert the preload 
screw and tighten down enough so that a 
little effort is needed to change the leg 
angle. (Done this way, you need to use 
the leg locks only for extreme angles.) In- 
sert the leg locks, using one or more wash- 
ers as needed to line up the locks similar- 
ly; all should point down when they are 
locked. 

Set the tripod on a smooth, level sur- 
face and adjust the legs so that they are 
34” apart with the center post perpen- 
dicular to the horizontal plane. Tighten 
the leg locks and spot-drill through the 


leg-stop holes approximately !i;" deep in- 
to the leg plug. This provides the stan- 
dard lock detent, so you can level the tri- 
pod for most uses with few adjustments. 
Next tap the leg-lock holes 14,” -20). 

Round off the threaded ends of the 
knurled thumb screws and sand to such 
length that, when fully inserted, they pre- 
vent the leg angle from changing under 
pressure. When you want to change, sim- 
ply back off the screw a bit. 

Slip the center post into place and lock 
it with the center-post knob. After slid- 
ing on the boom arm, slip in the extension 
center post and lock it with the top knob. 
Attach a heavy-duty tilt-top (such as 
Leitz or Edmund), or pan head, to the 
boom with the 14-20 screw and knob, and 
you're all ready to start loading your cam- 
era. 

One final tip: I've found that hanging 
my gadget bag on the tripod next to the 
center post is a smart trick. Besides keep- 
ing equipment at hand, its extra weight 
gives the tripod even greater stability 
when a heavy camera is sitting far out on 
the boom. 05) 


ЗАЦ World's THRIFTIEST Light Plants 


The Champion— 1200 watts 
115 volts AC for only $149.50 


Unbelievable but true—Brand new 
production methods nuw make pos- 
sible world's finest design in a ser- 
vice free alternator light plant at 
this unprecedented price. Plant puts 
out a steady 12:90 watts of 115 volt 
AC power to run power tools. oil 
burners, pumps. TV, ог anything 
that requires up to 1200 watts. 
Powered by a rugged 3 HP. 4 cycle, 
easy start gas engine with 1 year 
factory Warranty. Complete with 
carry handle and shock mounts. Why 
fool with short life 2 cyele plants 
when vou can buy this rugged top 
onality machine at our factory price, 


CHAMPION $149.50 FACTORY Item + 1265wt.65lbs.$149.50 


Southern Customers Write to Dept. B-88, Box 65, Sarasota, Florida 


23/,h.p. Clinton—34.95 
Mo lel 400. rugged 4 cycle model. 
Alum, Block. castiron cylinder 
Rope start я” std. sha 

fem LIT Js ew woes os 34.95 
QNO cannes асе э жк ө а rni BT SO 


31/2 h.p. Clinton—39.95 
A big engine with big power. Mod- 
el 404, 4 cycle, rope start 34” std. 


shaft. Industrial ball- NI S a 
SES engine. Item 404 39 .95 ©. м ] 
ЭЗ ФОТ .... rg omm 


Remember these engines are СВИ му perfect and tandard and 
under factory warranty. Money back guarantee. Order now while 
stocks are complete. Factories— we buy new engines. 


STANDARD DIAL PHONES WITH BELL 


Bell System late model dial phones same 
as used by all telephone companies. Ideal аз 
extensions on any system Easy to connect. 
Several may be connected on one line. Easily 
modified for private inter-com system. Cost 
$40.00 new—:zuaranteed excellent 


li 
(NONE NC, Wt, в Ibs. ....... $745 
All Prices FOB Factory—10 Day Money-Back — 


Briggs & Stratton — Clinton 


New Gas Engine Sale 


Clinton hp. 

Mill. 500 Te: coil 
starter Std. 5g shaft 
w. keyway—ready 
to то. Reg. price 
$4 . "neci 
tite m 1002) 


Briggs & Stratton 
2535, hp, Mdl. 81106 
Rope start, std. 5g 
shaft м, keyway. 
Sturdy, E! cycle р pow- 

T. Ke 


$67. 250 
: $199.50 


Stratton 


mane with oe a ME 
Electric Starter = Stratton 571 


ъз Ж 143302. 

Item " D TM " 
= hc tss 88 Recoil start. Std. 1 

1571 94.50 D a7 _ shaft w. keyway, and 


Remember 

i ' nil ustable rovernor—a 
A ad scaly кын big engine reads. 
perfect and stan- to tackle any job. каз еб 
dard and under factory warranty. & аг price .. x =. 
Money back guarantee. Order now TIER 1059) $69 965 
while stocks are complete. Fac- em | EU . 
tories—we buy new engines. — ? for $135.00 6 for $375.00 


TRUCK OR BOAT 
WINCH 2000 # 


powerful, compact winch which 
installs easily even in limited 
храсе, Works with any 12. 24 or 32 
volt system, Reverses under power 
~ positive brake holds load, Drip 
proof cover, Remote entre if 
desired, Drum holds 100 ft. of ы” 
cable. Speed 50 ft. per minute A 
terrific wineh at an economy price. 


a Ww cC 909-90 


Master Mechanic Mfg. Co., | p Box A, Burlington, Wis. 53105 


Send orders to nearest office. 


Box 65, Sarasota, Fla. 33578 


FEBRUARY 1969 | 201 


ИЙ PICTURE NEWS < 


ҮТИ ИТД MIAMI 


| arua y LOANS J 


“50 bucks until — please?" 


One of those money machines reported 
in use abroad has made an appearance in 
Florida. The holder of a credit card from 
the Capital National Bank, Miami, can 
insert his card and instantly borrow $50 
from the machine in the lobby. 


Flying platform tied to truck 

This whirlybird skyhook, made by Dor- 
nier of Germany, carries 120 pounds of 
TV, radio, or photographic gear to an al- 
titude of 1,000 feet. A small gas turbine on 
board compresses air for the rotor-tip jets. 
The truck pumps fuel through the tether- 
ing hose and regulates altitude with a 
powered reel-winding drum. 
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Composites . . . Stronger Than Steel 
Continued from page 100 
may look like a ball of cotton or wool. 
Silicon carbide whiskers have lately be- 
come available by the ton, and some 
others by the pound. 
But putting the whiskers into materials 


| is something else again. Only now are so- 


lutions to some of the many problems be- 
ginning to appear. 

You would like a composite material to 
contain a sizable proportion of whiskers 
—but they are contrary things to work 
with. Oriented at random like broom- 
sticks in disarray, they may make up less 
than a fifth of the volume they fill. Try 
to pack the crystals closer by brute force, 
and they break. The alternative is to try 
to coax them into orderly alignment, side 
by side. One possible way is to spin whis- 
ker “wool” into a yarn, to be woven into 
a mat. 

How to make “whisker yarn" was re- 
cently demonstrated on a miniature scale 
in a study for NASA at General Tech- 
nologies Corp. Reston, Va. A motor 


| turned a wire bearing a drop of adhesive 
at one end. By touching a wad of silicon 


carbide whiskers to the adhesive and 
drawing it along the wire, a whisker yarn 
was spun. The method, reported the re- 
searchers, could be scaled up for mass 
output by using textile-type machinery. 

Grown-in whiskers. One short cut to 
whisker materials has been found. By 
casting an alloy in a mold, and withdraw- 
ing heat in one direction, researchers at 
United Aircraft Research Laboratories 
have succeeded in growing reinforcing 


| whiskers right inside some metals. In 
| others, the process has produced reinforc- 
| ing platelets, or “lamellae,” 
| good as whiskers, The scheme works with 


almost as 


only a limited number of alloys—but 


| among these are heat-resisting ones, from 


which experimental turbine blades for jet 
engines have already been made. 

What comes next will be exciting to 
watch. In all the millennia since the 
Bronze Age, the strength-to-weight ratio 
of structural materials has been little 
more than doubled; suddenly, the new 
composites make it look possible to triple 
the ratio. And they come at a time when, 
to meet space objectives, the properties of 
conventional materials have been taxed 


. to the practical limit. 
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ADMIRE WHENEVER YOU CHOOSE! 


Now at last you can have the experience of wearing sideburns, mustache, 
or Van Dyke that is so real looking your friends will | think it is your very own! 
Competition tough... want to impress your employer ог girl friend , 
want to look older or younger or different , cool or sharp??? Do you miss 
the attention you should be getting?? Try a  Masculiner Van Dyke, Sideburns 

and/or Mustache , . , all three, separately or in different combinations . 

and see the amazing difference . .in your NEW LOOK you can have in sec- 
onds! Don't miss out on all the fun that so easily can be yours! Send for 
your Mustache, Sideburns and Van Dyke at once! Simply check the color you 


want in the coupon or send a sample of your hair and leave the PER to- 


our expert. Your hair sample is color matched at na extra cost... or order 
in the color you choose. MAIL COUPON NOW! 

Adheres securely . „ off and on in seconds. , . can be worn as 
is or trimmed to just the style you want . wear it confidently whenever 
you can to have the LOOK you want for yourself! 

FREE: Complete instructions on how best to wear your Van Dyke, Mus- 
tache or Sideburns , . , sent in plain wrapper with order. 

SOLD ON MONEY BACK GUARANTEE: You must be 100% satisfied, you 
must see an exciting new LOOK in your appearance, it must be everything 


ENJOY AN EXCITING, ROMANTIC, IMPRESSIVE 


LOOK ANYTIME 


HAVE THE LOOK MEN ENVY, AND WOMEN 


MUSTACHE $2 ` 


SIDEBURNS $3 |7 
MAIL COUPON NOW! 


ШШ ПШ ШЕШ ш шш — тШ 
MASCULINER CO., Dept, 91, 1 
160 Amherst $1., East Orange, New Jersey 

О.К. | WANT TO SEE THE MANY DIFFERENT CHANGES IN 
MY APPEARANCE. SEND THE ONES CHECKED ON A MONEY 
BACK GUARANTEE. PAYMENT 1$ ENCLOSED. | MUST be 100% 


you want it to be or your money back! 


VAN DYKE T MUSTACHE $ 
Try it alone or with Try it... see the 
SIDEBURNS 3 
Try it alone or with 
 mustache or both. 
Handles 48" and 60” mowers... 
bigger implements for gardening, 
Big 14 һр... extra size and trac- 
tion . . . all-gear-drive with auto- 
differential. More for your money! 
Send for free catalog. 
TRACTOR 
1005 A-2 Anoka Avenue 


Wear All i Three or Any Carib nation 
any combination. difference. 
either Van Dyke, 

i m WITH THE COMPACTS! 
dozing. removing snow. Here's why: 
motive clutch, transmission and 

—— chee Waukesha, Wisconsin 


10-DAY FREE TRIAL 
Lifetime Г 


Brand New 18? 
POST 
РАШ 


1969 Model 


Fits ordinary 110V outlet 
Not опе • but 3 welding heats 


Weld, braze, solder or cut most anything made o! metal. No experience necessary. 
Follow simple instructions to make repairs on cars, trailers, farm and lawn equip. 
ment, bicycles, appliances, etc. Make campers, boats, furniture, hundreds of ale 
able items. NOTHING ELSE TO BUY' Comes complete with full face shield, $2.00 
pack of welding and brazing rods, heavy duty power cables, special electric torch 
attachment, ground clamp, flux, easy-to-follow illustrated instructions, rod holder, 
etc. Uses standard la" rods and 14” carbons to weld iron, steel, brass, bronze, 
aluminum, other metals. New improved HEAVY DUTY circuit. gives more welding 
power. Gives 4 times the heat needed to melt toughest iron. Plugs into ordinary 
110V outlet. 3 WELDING HEATS . Not just one as with other low cost models. 
Use ''high" for tough jobs, “medium” or “regular” for lighter work. This impor- 
tant feature saves you money and time. Makes it possible for even beginners to 
start welding professionally the very first day, Pays for itself quickly. 10 day 
MONEY BACK GUARANTEE. You must be satisfied or return for refund, 

FREE automatic arc striker. Now weld with push-button ease. 

SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck., M.O., for fast postpaid shipment. 


WEL-DEX MFG. CO., Dept. w-11, Box 10776, Houston, Texas 77018 


Satisfied or | moy return everything for full refund. Send 
color checked or [ ] please match sample of my hair enclosed. 
Rush the Following: Please Send Order in Coler Checked: 


Mustache $2, Blonde [] Dark Brown 
Van Dyke $3. Black Grey - Silver 
L] Sideburns $3. С] Light Brown Dark Auburn 
| Medium Brown Light Auburn 
О ! e $6. Send all 3 (1 Save $2.) cash, check or money 
order. 
ORES AEE SS 
E | |, TE TEEN ARETE m i 
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Entire Contents Copyrighted 1968 
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2) WOOD SAMPLES 


with woodworkers aimes 


ENIOY woodworking more! Let Constantine's 
big picture-packed Catalog-Manual help you build 
new furniture — refinish, restore beat-up cabinets, 
chairs, chests, tables, etc. Find instantly what- 
ever you need. Buy at money-saving prices from 
world's largest catalog source for imported and 
domestic woods. Cabinet lumber, carving blocks, 
veneers, plywood, pipe briar, inlays and more! 

Newest Catalog features new tools, materials, | 
shop devices. Fabulous all-purpose clear finish. : "e 
Glue that needs no clamps. Inlay picture kits, 99¢. @ кр 
Needed products found nowhere else. Plus wood- Ир: 3 
working instructions, plans, patterns! 2, 000 

Catalog & Wood Samples Only $1 PRODUCTS FOR SHOP & HOME 

Dollar Fully Refunded on First Order Woods — Veneers — Finishes 
Accept this offer to own fascinating set Furn. Hardware — Lamp Parts 

Cane — Upholstery — Tools 

Picture Molding — Clock Kits 


of 20 2x4 specimens of world's glam- 
orous veneers — Rosewood, Satinwood, 
Lacewood, Teak, etc! Compare! Then | 
instantly identify finest woods wherever | = 
you go. Send only $1 for Wood Samples ERE E ; TM i 

| Ба ATALOG | 
funded on first order. “101 PROJECT IDEAS” 
ALBERT CONSTANTINE AND SON, INC. —— i 
2050 Eastchester Rd. Bronx N.Y. 10461 Dept. B-6 
Г] Enclosed $1 for Wood Samples 
& Woodworkers Catalog. ( $1 refunded} 


and Woodworkers Catalog. Dollar re- 


Catalog only 
g 25¢ 
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The Mysteries of Light and Your Health 
[Continued from page 80] 


are asking, “Why not man as well?" 
Slum children are usually smaller than 
those brought up on farms. But much 
more study is needed to determine the 
effect of light on growth. 

What about reproduction? Poultry 
growers increase egg production in win- 
ter by using artificial lights. Pink fluores- 
cent light tends to make the eggs in- 
fertile; daylight-white fluorescents make 
them normally fertile. 

In an article in Vision Research, Dr. 
T. Shipley of the University of Miami 
(Fla.) School of Medicine says: “The re- 
lation of light to sexual cycles through- 
out the animal kingdom is one of the 
clearest facts of animal ecology . . . Such 
relationships have been found for 11 spe- 
cies of mammals, 21 of fowl, three of 
reptile, three of amphibian, and two of 
fish. This relationship is undoubtedly 
true for man as well." 

In birds and most animals, light en- 
tering the eyes apparently stimulates the 
hypothalamus gland, which in turn stim- 
ulates reproductive glands and prob- 
ably others. 

There may be more to it than that. 
Until recently, little has been known 
about the pineal gland, a small body 
located above the third ventricle of the 
brain and connected to the mid-brain. 

We know that the pineal is connected 
by nerves to the eye. It now seems more 
than hypothesis that light is passed 
through the eye to the pineal, which 
then influences sexual glands. Research- 
ers at the National Institutes of Health 
support the view that the pineal is trig- 
gered by light accepted by the eye. 

The high reproduction rate of humans 
in tropical countries, says Dr. Ott, could 
be due to exposure to natural sunlight. 

The nature of the light seems to have 
an effect on sex determination of off- 
spring—at least in animals. Chinchilla 
growers have found that under bluish 
light almost all offspring are female. Lit- 
ters produced by animals under pink 
light are predominantly male. 

On living longer. Dr. Ott reported to 
the 1968 International Photobiology Con- 
ference that breeding experiments with 
white rats showed that animals kept un- 
der cool white fluorescents at 1,000 foot- 
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candles had only half as many litters 
with a considerably lower rate of sur 
vival of the young, as animals kep 
under newly developed full-spectru 
fluorescent tubes. 

Mice are not men, of course. But man 
developed in tropical areas of strong 
sunlight, and it could be that his life 
span is increased when he is exposed t 
reasonable amounts of natural light. In 
a paper published by the Building Re- 
search Institute, Dr. J. D. Hardy says 
the penalty for shutting out even a 
small degree of natural light may be ac- 
celeration of the aging process. 

Danger in ultraviolet? Can ultraviole 
light be dangerous—even cancer-provok- 
ing? Fear of this, Dr. Ott believes, is 
due to a lack of understanding of the 
nature of the ultraviolet light we receive. 
In natural sunlight, at the surface of the 
earth, there is a difference in relative in- 
tensities of longer-wavelength UV and 
shorter-wavelength UV. 'The atmosphere 
filters out or stops all of the shorter- 
wavelength UV except for a trace amount, 
but does allow the longer-wavelength UV 
to pass through in amounts comparable 
to the intensity of visible light. 

The longer-wavelength ultraviolet in 
normal sunlight appears to be beneficial. 
The shorter-wavelength UV appears to 
be harmful. 

Practically all sun lamps, Dr. Ott says, 
give off peak energy in the shorter-wave- 
length ultraviolet, and can produce se- 
vere burning and injury. Under this type 
of light, skin cancer has been produced 
in laboratory animals. | 

Is there any way for modern man to 
avoid mental and physical illness due to 
lack of natural light? One answer may 
be indoor full-spectrum lighting. Several 
companies are manufacturing full-spec- 
trum fluorescent tubes—Dr. Ott, in fact, 
helped develop one, the Vita-Lite, being 
made by the Duro-Test Corp. | 

Do the tubes work? Obrig Laborato- 
ries, a Sarasota producer of contact 
lenses, installed them and reports that its 
employees are happier and suffer less 
fatigue and eyestrain. Production has in- 
creased by at least 25 percent. 

There may yet be hope for humans who 
live, like goldfish, behind glass. Р 
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The New Look in House Siding 
[Continued from page 158] 

What about re-siding? For many home 
owners, the problem is what to do about 
existing siding that has outlived its time. 
A standard answer is aluminum siding 
(and, to a growing extent, galvanized 
steel) applied over the existing material. 

There are also other ideas worth think- 
ing about. Any of the sheet-form sid- 
ings—plywood, hardboard, asbestos board 
- can be nailed over beat-up exterior 
walls. All you have to do is fir out the 
trim around doors, windows, corner 
boards. 

What are the cost factors? "This de- 
pends more on how hard it is to put up 
the siding than on the form it takes. 'The 
least expensive material in most markets 
is probably bevel siding, which runs as 
little as 27 cents a board foot, in the six- 
inch width, up to about 34 cents for 10- 
inch stuff. (Actually, !$-inch asbestos 
board comes a little cheaper, at about 
20 cents a square foot, if circumstances 
permit its use.) At the upper end of 
the scale are plywood sidings at perhaps 
36 cents and hardboard at about 32 cents. 
As you can see, the range is not great. 

However, it is the time needed to put 
new siding on your house that should 
give you concern. In this respect, there 
is a basic truth: 

It costs less to nail up a sheet of ma- 
terial or a wide strip than it does to nail 
up a dozen or more narrow strips, wheth- 
er they are wood or plastic or aluminum 
or galvanized or hardboard or asbestos 
board. The cost of installation depends, 
too, on the care needed for the job; some 
materials have to be nailed just so, to 
avoid splitting and cracking. Others can 
be hammered on in a pretty relaxed man- 
ner by a man no handier, perhaps, than 
you, if you want to tackle the job. 

A building-supplies dealer I know who 
was an excellent residential builder be- 
fore he opened a lumberyard told me: 
“Probably the least expensive re-siding 
job you can do is plywood or hardboard 
siding nailed over the old boards, wheth- 
er you hire it done or do it yourself.” 


In new construction, there is another | 


cost-saving factor: Where building codes 
permit, plywood siding often provides all 
the construction quality required without 
anv sheathing at all. E 


HEAVY DUTY 
WELDER 


"BEST FOR THE MONEY" 
Lifetime 
Guarantee 


Money Back 
Trial 


WELD, BRAZE. Е: ЗШЕ CUT ALL METALS 


ANYONE CAN USE. No РРР needed. Make or repair 1,001 
items. Operates on 110. Y. dine, for pennies. No tanks or refills 
to buy produces to 11.000? heat. Twin Carbon Torch controls 
| heat. for each job. YOU CAN'T GET A BETTER LOW COST 
WELDER, 590,000 in use, LIFETIME GUARANTEE. If inop- 
erative, simply return, We repair or replace and ship free. COM- 
PLETE, READY-TO-USE, YOU GET: heavy duty welder in rus- 
ged metal cubinet, ground clamp, alles, combination tereh and 
red holder, welding manual and helmet, plus Free $2 pack 
“TOUCH W brazing 
Prida, !4'* 


ELD" rods for instant and automatic ure, 
curbons, solder and flux, 


EXTRA BONUS GIFT 
with your order. Choice of: 

1. 10-plece wrench, plier & screw driver kit in case, or, 

2. Wire forming tool. Forms wire to weld valuable items, or 

3. Big pack of welding & brazing rods, carbons, flux & solder. 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only 2,00 ed pay $16.95 plus C.O.D. & delivery charges 
or seid SPS amd we pay delivery in U.S.A. Specify Gift. 


FOUR-WAY WELDER {2 


11810 S. Federal Street Dept. R3-B Chicago, Illinois 60616 


FREE 
LITERATURE 


Super Filer No. 11 joints and sharpens 
circular saws 6" to 10" with all teeth 


correct in height, depth, pitch, bevel 2 

When file hits steel roller, teeth аге Pa NE es 

finished. Saw runs true with $10.95 сыз aae 

no side pull Includes 58" file. PPD. ee “= 5 
“TRU-CIRCLE” x X - 


saw set automat- 
ically sets teeth 
at 10° $9.95 
or more, 

PPD. 


ONEY BACK GUARANTEE 
A. D. McBURNEY, 1610 Victory Blvd., Glendale, Calif. 91201. od 5-28 


ла, 


or ents! b 
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all-metal, rust-proof XB pump with stainless shaft. Use 

14 HP or larger. 1 HP for up to 5,200 GPH 60' high 
т of 3,000 GPH from 25° well. 114” inlet. 1" outlet. 
For belt or direct drives. Only ...................$12.95 
g, Famous Type P won't rust or clog. Bronze bear- 
Fà. ing. Hundreds of thousands in use. Up to 2,400 

~J СРН. 1” inlet. 34" outlet. Only.......$8.95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 
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BUY GOV'T SURPLUS SAVE TO 85% 


FISH /WORM SHOCKER | BATTERY GEAR MOTOR| WALL TYPE TELEPHONE 
E Cost Gov't Over $175.00 jim 


ie IRRIGATE * DRAIN * SPRAY * ` CIRCULATE * Famous 


{ | $7.95, 


e [ITEM :715-W)-- Genuine 
Automatic Electric dial tele- 

| phones. Ideol for use os ex. 
tension phones, for use on private | 
systems, etc. Work on any com- 
mercial telephone system. Recon- 
ditioned, tested, guaranteed. Ex- | 
cellent condition, work like new, 

| Shipping weight 9 I 


Cast Gast 
Over 311.89 


е (ITEM 570) .. Horwest 
worms without digging, clear 
private ponds of coarse fish. | 
Hand cranked unit puts out TIO- 
WAC. Creates powerful electrical 


$25.95 ros 
e (ITEM -57I-A). . Powerful, 
ball bearing unit. Use with worm 
gear winches, build hoists, 
electric cars, etc, Operates on 
5 te 12 volts DC. a RE a 
ratio, fully reversible. 130 270 
Shaft 5 B" d. 


field in ground ar water. Ideal 
for experiments, shocking fun at 
parties, ete. SAFE, F: 2 3 a 
4". Shpg. wt. J Ibs. RPM . 6-12 YOC. 

Е : x 1-1 I'L 6" diam x 15". 5hpg. 


Send 25‹ | wt, 30 lbs. 


"NUT or Stampa) 

For BIG 
BARGAIN 

mA CATALOG 


1000's Of Bargains; Surplus, Excess Inventory, 
Brand Name Equipment Hydraulics © Power Plants 
Winches e Gear Meters e Surveying Instruments е Pumps o Welders 
Compressors o Teleghanes e Binaculars e Electronics e Many 
“SATISFACTION OR MONEY BACK GUARANTEE" 


SURPLUS CENTER ТЖ: Ey 
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My Wildest Airplane Ride 
[Continued from page 85] 


graceful and round. Most loops are egg- 
shaped or half-moons. 

We went into a dive to gain speed and 
then started climbing. Big Ed shoved 
home the throttle for full power. I felt 
myself settle into my seat, and I was say- 
ing a long-drawn-out “Ооой” The 
pressure increased and pushed me squatty. 
I glimpsed my reflection in the glass gauge 
faces. I looked like the famous Air Force 
photo of Colonel Stapp as he slammed to 
a stop on that high-g test sled, cheeks and 
mouth sagging. 

We neared the top of the loop. Some- 
thing long and black flew up in front of 
me. A flat object followed. I tilted my 
head back and saw my pen and notebook 
resting quietly on the canopy. Beyond 
was the ground—far beyond. 

Out on the horizon, the wingtip was a 
pivot point, the ground turning around it. 
I tightened my grasp on the struts. The 
ground slowly moved ahead, out of sight, 
and was replaced by sky again. My pen 
and tablet, meanwhile, disappeared in 
Mahler’s direction. Then we bumped as 
we passed through our own wake at the 
bottom of the loop. My pilot turned 
around and caught me with a nitwit grin. 

We leveled off, then tilted forward into 
another dive, the plane’s roar changing 
into a whine as we gained speed for an- 
other maneuver. I squashed into the seat 
again and thought we were trying another 
loop. But instead of turning on our heads, 
we continued zizzing nearly straight up, 
flat on our backs at 4,000 feet. 

Strictly for experts. Though I didn’t 
know it at the time, we were in the ma- 
neuver known as a hammerhead stall—a 
nearly vertical climb with a stall at the 
top. Here the plane turns sideways, pivot- 
ing on a wingtip, to head earthward again 
in a dive. It’s a dramatic maneuver, and 
it takes skill in timing. Says Duane Cole 
in his aerobatic text, Roll Around a Point: 
“If the rudder is used too late, the air- 
plane will back up in a tail slide, then 
break forward vielently in a whip stall. 
Neither is conducive to long life of the 
airplane.” 

Fortunately, Big Ed’s timing 1s excel- 
lent. At the top of the nearly eternal 
climb, things suddenly got relatively 
quiet. The motor continued to roar, but 
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the sound of the air whizzing down the 
plane’s body stopped for a second. Then 
we pitched abruptly to the left. I found 
myself looking past Big Ed’s head as 
we screamed earthward. Suddenly we 
leveled. Before I collected my wits, we 
zipped into another hammerhead. 

G's and gray-outs. The transition from 
one hammerhead to another shoved me 
down again. Little black specks began 
flitting about the cockpit. Then I felt 
relaxed-saggy, and my sight slowly began 
diminishing, as though something was in- 
creasing my eyes’ f-stop numbers. It was 
the gray-out. High g’s were forcing blood 
from my head. 

I wasn’t handling the plane’s controls, 
so it didn’t make any difference if I grayed 
out. But acrobatic fliers constantly must 
watch out. When they feel a gray-out 
coming on, they immediately loosen up 
the maneuver—both to bring back their 
sight, and to guard against the plane's 
coming apart. A general rule with planes 
built for acrobatics is that if you don't 
overload yourself, you won't overload 
your plane. 

Gray-out usually happens in inside ma- 
neuvers and dive recoveries when centrif- 
ugal force pushes a pilot into his seat. 
Negative g's happen during outside loops, 
in which a pilot tends to whip forward or 
up. They send blood to the head and may 
cause a tight feeling in the crown, or pres- 
sure in the eyes. 

(Later I checked our maximum-and- 
minimum:-g-force gauge in the front cock- 
pit. During my half-hour flight we were 
subjected to six positive g's and one neg- 
ative g. For comparison, a roller-coaster 
ride may give an increase of one g. And 
my respect for our six g's rose when I later 
learned that an average of four g's is all 
that astronauts take when they whiz back 
from the moon into our atmosphere at 
nearly 25,000 m.p.h.!) 

Suddenly I noticed that instead of do- 
ing more stunts we were heading back to 
the airport. And I was sorry. Flipping 
around the sky, I was surprised to dis- 
cover, is fantastic sport. I had expect- 
ed to be sick, scared, dizzy. I was none 
of these—simply thoroughly exhilarated. 
One of these days I'm going to learn to 
stunt through the sky. H: 
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New Twist in Portable Jigsaws 
[Continued from page 197 | 
the saw chatters, use a faster speed—but 
it 1s preferable to use a finer blade. 

e Slower speeds for thicker metals. 

e Slowest speeds for Plexiglas, Lucite, 
polystyrene, polyethylene, and similar 
plastics, to avoid heating and chip flying. 

The Thor offers no speed choice. It 
delivers a no-load 3,400 strokes a minute. 

The saws in action. The Sears saw is 
big—nearly nine inches in both length 


and height (compared with the 734-inch | 


dimensions of the Thor). It's part of 
Sears' beefed-up Craftsman commercial 
line, aimed at heavy-duty professional 
use as well as the home shop. The 
motor develops % hp. So the tool has 
big-saw features. The blade fastens in 
with two screws, one to line it up lateral- 
ly, the other to seat it firmly against a 
backstop. The stroke is a full inch. It 
doesn’t slow down coming through a four- 
by-four—unless you force it. 

The smaller Thor boasts a two-inch- 
depth capacity in wood, 1% inch in steel, 
and a 54-inch stroke. Yet the Sears saw 
can cut the same small-saw capers. Both 
handle much the same. Using the rotat- 
ing head, you move the saw forward with 
one hand and do your fine steering with 
the other. In turns of only 30 degrees 
or So, the saw follows the turn of the 
spindle. When you go beyond that, the 
hand that pushes must exert pressure to 
the side, to drive the blade along the 
desired path. 'This comes almost auto- 
matically, and after a few inches of 
cutting you find yourself coordinating the 
two motions with no trouble. 

The idea quickly passes that you always 
hold the body of the saw at one angle, 
turning only the head. You soon find 
that a combination of knob turning, saw- 
body turning, and lateral pressures does 
the job with the most ease. 

There's a difference in price between 
the saws, of course, to reflect the differ- 
ence in size and features. The Sears 
saw is just under $60, the Thor about 
$45. Sears offers a $6 carrying case and 
a table for $7.99. Blade-position acces- 
sorles are priced in the photo captions. 
Where no price is given, item is included 
in purchase price. Only the Sears saw 
was available for photography before we 
went to press with this article. Gs) 
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STAINLESS STEEL TANK Exc. for 
fuel, water, oil, acids, etc. 4 fal. 
Pressure- tested to 35 Ibs. 2" flier ed E 
22" J. x 10354" H. x 5159" W. Pur- 
chased at special price less cap & drain 
boss, A $30 value, &Shpr. wt. Û lbs. NEW. $12.50 (Stk. #2480) 


J[, HEAVY DUTY BATTERY WINCH 


Rurred, deluxe winch. Ball bearing con- 
| struction thruout motor & fear train. High 
| rear reduction, Rated cap 3000 lb, pull. 
== lieversing switch, Rugged зв” plate stecl 
mounting аке with outrigger support. 22" I, x Ө” Wx 8" H. 
Handles 250" of 14" cable. Built for 12 V battery operation 
also operates ón 6 V at reduced cap. & speed. For Scouts, Jeeps, 
Trucks, Boat loading trailers, etc. Shpg. wt. НО lbs. Approx. 
GOV'T COST $490. NEW, 90-day guarantee, Model E-D. $89.50 
(Stk. #092) 2 


ELECTRIC PUMP WITH CONTROL SWITCH 


For boats, campers & trailers, Output 300 
GPH. Can be used in fuel or water. I" 
pipe bronze inlet. 12 or 24 V.D.C, Ex- 
plosion-proof motor, бпр. wt. AN NE 
Complete with wiring diagram. 

GOV'T COST $200. $12. 95 (Stk. an 164) 


NEW! BIG! 1969 CATALOG 


Send 25c for amazing catalog. with 1000's of 
bargains in hydraulics: electrical, marine, auto- 
motive items, etc, Order from ad, All prices 
FOR Culver City. 50°, deposit required for 
COD, Cal. res. add 56$ sales tax. Include zip. 
Satisfying world-wide customers since 1945. 


AIRBORNE SALES CO. Dept. 


8501 Stellar Dr., Box 2727 + Culver City, Calif. 90230 
REDUCIBLE 


RUPTURE. 


Agony Removed 
(or trial COSTS YOU NOTHING) 


WHEN you slip into a low-cost, = .* 
contour-designed Brooks Patented Air 
Appliance! 


Cushion 
Your reducible rupture will be held in 
securely yet gently—or the trial costs you nothing! 
This invention has made millions of sufferers happy. 
You can enjoy heavenly comfort night and day at 
work and play—or the Appliance costs you NOTH- 


ING. Isn't this worth a no-risk trial by you? If 
interested, write for free facts now. 


BROOKS CO., Box 348-F, Marshall, Michigan 49068 
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JEALER INQUIRIES INVITED‏ و 
MODELS AVAILABLE‏ 3 
ALL TRANSISTORIZED‏ 


All models tind buried metal objects and signal lo- 
cation thru earphone with loud sound. Detect wold, 
silver, metallic ore, and nurggeits of all kinds. Fine 
lost coins, jewelry, Indian artifacts, civil war souve- 
nirs, AII models ruarinteed to equal instruments sell- 
ing for much more or your money back. Each model 
includes sensitive earphone, battery, and instruction 
booklet. 

Send for FREE pamphlets on the exciting new hobby 
of electronic treasure finding. 
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| e NEW TREASURE PROBE KIT—only $14.88 Ppd. a 
| complete do it yourself instrument that we guar- 
| 

| 

| 

| 

| 

| 
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antee to work when completed. 

® ORIGINAL TREASUREPROBE—only $18.88 Ppd. 
completely assembled and ready to use. 

© NEW TREASUREPROBE MKII—only $24.88 Ppd. 
an advanced model that includes a powerful built 
in speaker that automatically is disconnected when 
earphone is in use. completely assembled. 


TO ORDER—send cash, 
$3.00 deposit for C.O.D. 


check, or money order. 
in N.J. add 4% sales tax 


e 1968 TREASURE PROBE DEPT. PBQ 


PO Box 64 LAKEWOOD N.J. беге? 
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CLASSIFIED ADS $1.75 per*word 
advance. Minimum ad, 


2 AUTO SUPPLIES & 
EQUIPMENT 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


MODEL “A” Parts. List 25c. Matco, 303 
South Walker, San Pedro. Calif. 90732. 


DEFROSTER Pistol Sprays Hot Air. 
Melts Ice. Snow. Plugs Into Lighter. 
Carrying Case. $6.95. A-M-5 Company, 
Box 3384, Charlotte. N.C. 28203. 


CROSLEY And Foreign Car Parts Dis- 
counts. Service, 616 Burnside. In wood. New 
York 11696. 


AUTOMOTIVE Tools, Equipment. Whole 
sale. Name Brands, Price List, Write: Eb- 
co. 202 Route 486, Little Ferry, New Jer- 
sey 07643. 


CONVERTIBLE Owners . . New Pat- 
ented Invention, Plush interior headliner. 
detachable, summer comfort any cold 
weather easily installed $49.00 set, sport 
cars $35.00 prepaid . . give make. year, 
roof color. Satisfaction Guaranteed. Star 
Headliners—433 New Center Building. De- 


troit. Michigan 48202; Canada. 731 Pape, 
Toronto 6. Ontario | 
REFRIGERATOR Auto Boat. Feeley- 
150-15 Avenue, Iberville, Quebec. Canada. 
3 AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper  Precut 
Kits. Blue Prints. Supplies. Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


PICKUP Camper, Trailer or Pickup- 
Cover . Build Yourself. Save! Complete 
Plans $3. 95 each. Cover plans $2.00. Econo- 
line Bus or Van, Bus Conversion drawings, 
$2.95 each. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply, 99-J Glen- 
wood, Minneapolis, Minnesota 55403. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


BUILD Your Own Minibike! NO WELD- 
ING REQUIRED!! Plans $1.50. Westate 
enterprises. Dept. PS-2, Box 9216, San 
Jose. California 95117. 


SNOW Vehicle & Kart Catalog. Hop 
up accessories—speed and performance 
equipment—manifolds. engine mounts. ex- 
haust systems. Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream, Illi- 
nois 60187. 


HARLEY-Davidsons — Used bargains. 


New, used parts, accessories. all models. 
Bulletin 35c. Knuth’s (Factory Dealer). 
2491 W. Fond du Lac, Milwaukee, Wiscon- 
sin 53206. 


NEW Motorcycles at wholesale price. 
Valley Imports, 14114 Mack. Detroit. 
48215. 
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MOTORBIKE plans 50c with or without 
es. Rahg. 7635 Oglesby, Chicago. Ill. 


HONDA 50-90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neerirg. 2105 E. 37th St., Los Angeles, 
California 90058. 


COIIVERT Bicycle To Motorbike! Plans 
— 62 Go-Cart Plans — $2; Snowmobile 
plans — $5.00. Go-Byk Industries, Roth- 
say. lIinnesota 56579. 


4A SNOWMOBILES 


BUILD Paring Type Snowmobile! Plans 
5.00; Go-Byk Industries, Rothsay. 


| Minne sota 56579. 


SNOWMOBILE Kits $25. Plans and pho- 
tos $.. Information 10c. Compcop. Box 
1267, :iedwood City, California 94064. 


|5 AVIATION 


AIRCRAFT listings. Thousands every- 
where Aviation employment. Subscrip- 
tion :4. year. Aero Shopper. Henrietta. 
Texas 76365. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pares Ideas. Information, $2.50. Build 
"Execitive'" Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development, 
Box P 3147. Washington, N.J. 07882. 


AVIATION Surplus Big Catalogue, 50c 
(Refuidable), Box 52PS3, Thomasville, 
Pennsylvania 17364. 


AIRBOAT, Snowplane, Gyrocopter, Hov- 
ercrait Propellers. Complete  Airboats. 
Kits, Plans, Mounts, Engines. Supplies. 
Согуа г, Volkswagen Conversions. Out- 
board Airdrives. Catalog $1.00. Banks- 
ar ea Box 3301G, Ft. Worth. Texas 


HELICOPTER, One-Man, Portable Kits. 
Plans Information 25c. Photos and three- 
View irawings $1.00. Compcop, Box 1267 
Redwood City, California 94064. 


BATE. TLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water. 
power:d by ordinary lawn mower engine. 
Easy .o build. Fun to fly. Complete Plans 
Kit Erochure. and Photo Review $3.00. 


| Write Herb Bartlett. Box 3234-B. Scotts- 
| dale, ariz. 85257. 


6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones. engines. 
launcl.ers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Indusiries, Penrose 32, Colorado 81240. 


ROC'EETS!! 2000 feet altitude. Powerful 
motor; — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog -- Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, E hoenix. Arizona 85001. 


SATURN-APOLLO LAUNCH. Latest 
Color Photo Available. Beautiful 12"x18". 


"$2.00 %ostpaid. Celestial Bldg., Box 2098, 


Satellite Beach, Fla. 32935. 


y | 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


MARINE conversion kits for all Chevro- 
lets. Chrome plated crankshaft kits and 
с inder d head kits. Write for catalog. Mack 
Boring & Parts Co., Engine City. Rt. 22. 
Union, New Jersey 07083. 


KAYAKS—One-man $19.50; two-man 
$24.50; Sailboat $44.00. Exciting Sitka 
Kavak Kits known world wide for speed 
and safety. Assemble in one afternoon. 
Free pictorial literature. Box 582-S, Wil. 
loughby. Ohio 44094. 


BOAT Kits. Molded Fiberglass. Save 
money—assemble yourself. Factory molded 
sections bond into one-piece craft. 30 mod- 
els—14' to 33’. Cruisers, Runabouts, 
Houseboats. Sailboats. Big line accessories. 
motors. trailers. Easy terms. Free 88 page 
catalog. Luger, Dept. AC-69, 9200 Inter- 
dy 35W South. Minneapolis, Minnesota 


PLANS, Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New ''Glen L” Boats 8’ to 36’ 
Sall. Jets, Inboards. Outboards, 
Houseboats. Hot Boats, Catamarans. Hy- 
dros ''plus'" boat trailers апа a camper. 
Send 50c for complete catalog. New ''How 
To Build Boat Trailers" Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellflower. 
California 90706. 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply. Dept. 23, Cold- 
water, Michigan 49036, 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated ‘Build a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Ноцѕероаіѕ—71: to 38' "How to 
build a Boat" booklet $2.50. 20°, Winter 
discount. Cleveland Boat Blueprint Co., 
Box 18250. Cleveland. Ohio 44118. 


NEW 1968 McCulloch and Other Ош 

boards. 4 Н.Р, $108.00 . , . 715-5224 00 . 

9 Electric Start $288. 00 18-5316.00 . . 

40 Electric $514.00 . . . 65 Electric $888. 00 
; All Sizes . . . Literature 50c. Elec- 

tra Marine, 1427 Broadway. Brooklyn. New 

York 11221, 


BOAT PLANS, FRAME KITS, 

BOAT EITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders, New catalog includes Cruisers, 
Runabouts. Deep vee's. Catamarans. Tri- 
marans, Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers, large 
selection of inboard and outboard Hy- 


droplanes. Send $1.00 for large new plan | 


& kit catalog or $2.00 for catalog plus 
Boat Builder's Guide. 
Company, 16-5 Aqua 
New York 14150. 


Lane, Tonawanda, 


PROFESSIONAL Marine Engines from 
Star Marine kits. Engines—Gears—-Props 
—Everything necessary for your boat pro- 
pulsion. Write for free brochure. Star Ma- 
rine Engine Works, Berkeley, Calif. 94710. 
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FREE catalogue—plans for canoes, ka- 
yaks, accessories. Clark, 115 MeGavock 
Pike, Nashville, Tennessee 37214. 


FIBERGLASS. Resin, Foam. Brass, 
bronze screws. Prepaid. no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


FIBERGLASS cloth. Matt. Polvester, 
epoxy. and foam resins. Lowest prices. 
Seifert’s. Box 1206-X, Green Bay. Wis- 
consin 54305. 


MARINE & Trailer Supplies at Dis- 
count. Walters Marine Supply, Inc., 2620 
Deepwood Drive, Wilmington, Del, 19803. 


CANOES. Kayaks Partially Assembled 
$20.00 up. Cristy Jan Canoes, 424 W. 
Cedar, Hillsboro, Oregon 97123. Free Liter- 
ature 


FIBERGLASS Canoes. 4 Exciting Models. 
Easily Assembled Kits. $39.95 up. Free Lit- 
erature. Riverside Canoes. Box 5595C, 
Riverside. Calif. 92507. 


Cruisers, | 


Clark Craft Boat | 


| log. Hundreds of Make-it 


BATTERIES, 
GENERATORS, ETC. 


COLD cash from old batteries!!! Free 


booklet,  Bayerco. 938 Betty Avenue, 
Neenah. Wisconsin 54956. 
9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


HOUSE Wiring Package. Electric Wiring 
Materials for New Homes. Details, Minute 
Supply, Box 566, Iowa City. Iowa 52240. 

ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable, For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division. 
Rept NT. 3543 East 16th, Los Angeles, 

alifornia 80023. 


ELECTRIC power units—5-E'W to 45- 
EW. gasoline and diesel. К. A. Weimer, 
1300 Richard Road, Decatur, Ga. 30032. 


FIRE Alarm, Howls automatically when 
heated. Hangs like a picture. Battery op- 
erated. $4.95 plus 35c handling. Acme, 
ты ЕЕ 509 Fifth Avenue, New York 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 109 South 20th Street, 


Birmingham. Alabama 35233. 
1Q WELDING, SOLDERING 


WELDERS — 110/220, 150 Amperes 
$49.50. Morris, 1070 Inner, Schenectady, 
New York 12303. 


11 DO-IT-YOURSELF 


OPERATE any size overhead door with 
unusual quietness and ease, Exclusive new 
cadmium plated nylon rollers with ball 
bearing center, Qutwears any roller. 10 
roler set 519.95 Ppd. Additional rollers 
$1.90 each. Catalogue free with order. No 
C.O.D. Money back guarantee, C & C Sales 


Corp.. 2015 Utica Ave. Brooklyn, New 
York 11234. 

REPAIR Manual. Automatic Washers, 
dryers, dishwashers. 20- different man- 


uals, 52.75 each PPD. Send make and 
Model number. Major Appliance 13108 
Caine Ave., Cleveland, Ohio 44105. 

WATER!!! Drill Your Own Well the 
easy. economical way with Amazing New 
Invention. Save 7575. Free information, 
DeepRock Driling Company, Opelika, Ala- 
bama 36801. 
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BURGLAR-Fire Alarm supplies and in- 
formation, Free Catalog. Protecto Alarm 
Sales. Box 357, Birch Run. Mich. 48415. 


BUILD vour own Swimming Pool. Com- 
plete plans $5.00 (refundable) or catalog 
$1.00. Pool. Dept. PS-269. Box 7. Cohasset, 
Massachusetts 02025. 


12 HOME CRAFTSMAN 


101 PATTERNS of smart Gifts, Novel- 
ties, Action Windmills. plus ‘Make Money 
Jig Sawing’. $1.00. Mastercraft, 25S, 7041 
Oleott. Chicago 60631. 


FREE! World' 5 largest leathercraft TU 
Ideas. Tandy 
Leather Co.. Dept. 1-61. Fort Worth. Texas 


an LET — H— 


WOODWORKING Catalog and Manual 
25c. Plus free **101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing. upholstery supplies. Cane. 
Lamp parts, Furniture hardware. Animal 
Whittling blocks. 2.000 workshop products. 
Constantine 2053-B, Eastchester Road, 
Bronx. 10461. 


“FREE Catalog—over 10.000 handicraft 
items. Supreme Handicrafts, Box 395-Р5, 
Sioux Falls. South Dakota 57101. 


STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road. Hinckley, Ohio 44233. 


sd 


PICTURE Framing Clampless Assembly, 
Colorful Matting. Beautiful Mouldings. 
Our Know-How Brings You Profitable 
Framing Business. Write: Japs, 126-LM 
Seventh North, Hopkins, Minnesota 553431. 


STAINED Glass Hobby Supplies. 
structions. Wittemore-Durgin, Box 2065X, 
Hanover. Massachusetts 02339. 


m- 


CABINETMAKING Made easy and, 
“How To Make Formica Counter Tops. 
two excellent Guides let you build Kitchen 
Cabinets and Counter Тор5 like profes- 
sionals, Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs. 126-L 
Seventh North, Hopkins, Minnesota 55343. 

EXOTIC and domestic hardwoods cata- 
log. 10c, Wood Product Specialties, 30 
Bartholomew Ave., Hartford. Connecticut 
06106, Dept. R-18 


BUILD roller chain sprockets! How to 
make and use tool $1.25. Dan Potter, Box 
13. Cedar Rapids, Iowa 52406. 


13 TOOLS & MACHINERY 


TOOLMAKER'S catalog. 64 pages, short 
run tool and gauge specialties. Send $1.00 
in coin or stamps, refundable on first 
order, Ralmike's Tool-a-rama, 52 Brown 
Ave., Springfield, N.J. 07081. 

HOME CRAFTSMEN — INVENTORS 
DOES your home workshop need a drill 
press vise, hydraulic bench press, a melt- 
ing furnace, etc? If so, "EDCO TOOL 
PRINTS" can help you. They're DELIB- 
ERATELY DESIGNED to look profession- 
al. a pleasure to build and economical 
For tool prints with this threefold value. 
that can be constructed with simule tools, 
write: "EDCO TOOL PRINTS". 306 Por- 
tola Way. Tracy, California 95376. Litera- 
ture free. 


SMALL Foundry Furnaces. Supplies. 
Free Literature. Pyramid Co., 3736 South 
7th. Avenue, Phoenix, Arizona 85041. 


“MICROMETERS — Indicators — Small 
Lathes. Direct Supply. 1424 Barclay, 
Springfield, Ohio 45505. 


14 ENGINES & MOTORS 


BIG Steam Engines, Kits, Catalog 50c. 
Reliable Industries, New Baltimore, Michi- 
gan 48047. 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


OPERATE Three Phase Motors from 
Single Phase. Three Ways. $2.00. Donald 
Howell, Barnesville, Ohio 43713. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure Or Profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography, 835 Di- 
versey Parkway, Dept. 676-022, Chicago. 
Illinois 60614. 


FREE!! FREE!! Photographic and Opti- 
cal Bargain Book. J . Dept. 61B. 
aout, Waukegan Road. Morton Grove, Ill. 
6 : 
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MOTION PICTURE & 
COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE . 
Only $1.99. See Laurel & Hardy. Chap- 
lin, Fairbanks. Keystone Cops, Gish. Pic 
ford. Chaney ... comedy. drama, adven- 
ture. history from the silents! Taste the 
fun of great movies right at home! Or- 
der today ... specify standard or Super а. 
Free catalog. Blackhawk Films. 701 East- 
in-Phelan Bldg., Davenport, Iowa 52808. 


س ر ی ی س 


FREE! 64-page catalog. 8-16mm film. 
supplies, processing equipment. Superior, 
442-448 N. Wells, Chicago, Illinois 60610. 


35MM. POLOS SLIDE SAMPLER... 
20 ''best'' 2" x .. . $1.00. Free catalog 
Hundreds of fe _,, travel. circus. wild- 
life, flowers, railroads, war. etc. Order to- 
day. Blackhawk Films. 702 Eastin-Phelan 
Bldg.. Davenport, Iowa 52808. 


16MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog, National 
Cinema. 333 W. 57th St.. New York City. 
New York 10018. 


35 MM COLOR Slides, 10,671 Individual- 
Iv Sold, Described Encyclopedia-Catalog 
10c. Wolfe Worldwide. Dept. 16-29. Los 
Angeles, California 90025. 
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FREE Catalogues. 5.000 8-16MM Films. 
International-S Films. Greenvale. N.Y. 


lmm SOUND Features And Shorts. 
Bedner, 5300 So. Talman. Chicago. 


SPACE-Nature-Underwater slides, Sam- 
ple slide 25c, free catalog. IMRE. Box 
608. Dana Point. California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! 


Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45: 8 Exp. Eodacolor 
$3.40; 35MM Kodachrome, 20 slides. 53.15: 
В Ехр. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 
Direct Mail Photo, Box 8352-PS, Pitts- 
burgh, Pennsylvania 15218. 


21 HOBBIES & 
COLLECTIONS 
COLLECT Military Miniatures. 500 mod- 


els. Catalog 50c. Bussler, Box 107-E. Wol- 
laston. Massachusetts 02110. 


EXACT reproduction 1840 American 
$1000 bill. 50c or 3 for $1.00. Smith. 27405 
Manon 16- РЗа, Hayward, Calif. 94544. 

FREE Pricelist. Worldwide Seashells. 
Box 13288. Tampa. Florida 33611. Book $1. 

NAZI Warships. three 8x10 glossy pho- 
tos $2.00. Black photo. Dept. R1, Box 238. 
Farmington. Missouri 63640. 


23 MINERALS & 
PRECIOUS STONES 


GOLD—10 Small Nuggets Panned from 
Oregon Streams, $1.00. Robert Brandt. 
Sweet Home, Oregon 97386. 


ROCKHOUNDS—Gem Cutters—Jewelry 
new Free catalog—Just off the 
roni Biggest supplier to hobbyists and 
craftsmen offers you tools, materials. 
equipment, introductory bargains 
know-how, Free catalog . . . Write Grie- 
ger's, Dept. C-14, 1633 E. Walnut, Pasa- 
dena, California 91106. 


EARTH Science Rochound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS. Downers Grove, Illinois 60515. 


23A GEMSTONES & 
COSTUME JEWELRY 


“МАКЕ PROFESSIONAL JEWELRY' 
for Gifts-fun or profit. Send 25c for in- 
structive picture catalog of jewelry parts. 
semi-precious stones, rhinestones, ads 
plus ''How To'' section. Easy to assemble. 
Has everything you need. “Мо ovs skills 
required". Sy Schweitzer & Co.. О. 
Box 71-Gedney Station, White 
New York 10605. Dept. P 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


IROQUOIS Masks. Rattles. Dolls. 
logues, 25c. Iroqraits. 


Canada. 


"Plains; 


Cata- 
Ohswokon, Ontario, 


THREE  Arrowheads, $1.00. Catalog. 
Stoneman, 1035 West Tabor, Philadelphia. 
Pennsylvania 19141. 


25 FORMULAS, PLANS, ETC. 


UNIVERSAL BUG KILLER: Guaran- 
teed to kill any insect on the spot! Send 
$1.00 for illustrated instructions. B. Ber- 
nard. 1475-81st Avenue, Oakland. Cali- 
fornia 94621. 


ANY Formula $3.00. Catalog—Manufac- | 


turing Treatise 10с. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


POWERFUL! Converging! Stellar Radi- 
ation Causes Gravitation. $1.00, Carnahan. 
207 MER Austin, Texas T8723. Refund- 
able! 


H, Belfort, 192 М. 


Pro- 
North Dover 


LASER Blueprints for sale, $25.00. 
fessor John Harris, 4552 
Street. Chicago, Illinois 60640. 
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altitude with powerful motors. 


GIANT Chemistry, Astronomy. Biology 
Catalog. 35€. Build UFO-Detector, plans 
$1.00. Exciting Chemistry Experiment 
Book. $1.00. Xercon Scientific, 8542 Ogles- 
һу . Chicago, Illinois 60617. 

ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries. Penrose 6. Colorado 81240, 


ROCKETS!! Flving models—2000 feet 
Tubes, 
Cones, Parachutes. Launchers, Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space. Box 1988. Phoenix, Arizona 85001, 


SOLAR Flying Saucers. (Brand New— 
Solid State  Engine—Fantastic Perfor- 
mance—Flies for Miles on Sun's Power— 
lifts animals—send messages—parachutes 
— Build Easily for next to nothing with 
Everyday Materials—many sizes—many de= 
signs). Complete plans. descriptions, draw- 
ings. $1. Spacetronics. Box 31043-PS, San 
Francisco. California 984131. 


GIANT Chemistry. Astronomy, Biology 
Catalog, 30c. Xercon Scientific. 8542 Ogles- 
by Avenue, Chicago. Illinois 60617. 

300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park. Chicago 60615, 


ESPIONAGE Equipment Construction 
Plans, Includes: Martini-Olive Transmit- 
ter, Infinity Transmitter (Harmonica Bug), 
Automobile personnel Tailing Devices, 
Room Bugs. Telephone Bugs. Debtuggers. 
plus Police Traffic Radar Jammer. All for 
$5.00 ppd. Bylina. PS, P.O. Box 08131. 
Chicago, Illinois 60509. 


3-D-CHESS Rules $2. 3-D-Chess Boards 
-—Plexiglas $18. Box 6531-K. Hampton, 
Virginia 23368. 


CHEMICALS. Apparatus, Microscopes. 
Mineralogy Sets, Telescopes. Catalog 35c. 
Sheard Science Supplies. Inc., Columbus. 
Wisconsin 53925. 


CHEMICALS and apparatus for indus- 
trial. analytical and private laboratories. 
Catalog 50c. Dept. M-26, Biological Supply 
Co.. 1176 Mt. Hope Ave., Rochester, New 
York 14620. 

LABORATORY chemicals supplies. — 
including lapidary supplies. The Chemical 
Formulary Series, Mineralogical and chem- 
ical dictionaries. other scientific books. 
Complete lists 25c. Caseco, Box 77, River- 
dale, New Jersey 07547. 


FREE Gift and Discount Lists With 
Laboratory Supplies. Catalogue-—35c. De- 
luxe Scientific. Manitowoc, Wis. 54220. 

SCIENCE Fair Booklet—Latest Edition. 
Experiments, Information. Suggestions — 
$1.00. Hagenow Laboratories, Manitowoc. 
Wisconsin 54220. 


ROCKET. Super altitude mode! employs 
high energy engine. Complete kit $1.50. 


Central Rocket Company, Waupaca, Wis- | 


consin 54981. 


Chemistry. 
Tracey Labora- 


ILLUSTRATED Catalog: 
mineralogy. biology 25c. 
tories, Evanston. Illinois. 


CATALOG OF Ver.ry Interesting Prod- 
ucts—25c. (free with any purchase—see 
our other ad!) Kenrus-F, B-723. Me- 
tuchen. New Jersey 08840. 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 
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20 LACHRYMATOR formulas! (Catalog 
too!) $1.00. Kenrus-F, Box 723. Metuch- 
en. New Jersey 08840. 


100 ONE Minute time delay fuses! $1.00. 
240-52.00. 700-$5.00. Use with rockets. ex- 
periments. etc. Kenrus-F. Box 723, Me- 
tuchen, New Jersey 08840. 


NEW!!! 1970 U.F.O. “SCIENCE MYS- 
TERIES' By A. Roy Davis. Don't Miss It. 


Just Released. Full of Startling New In- 


formation On U F.O.’ 5. 
sians Are Doing” 
You Can Join A-U.F.O. Organization—and 
Be an Investigator. All this and much 
more! $1.00 all postage paid. Catalog 50c. 
Roy Davis. U.F.O. Research, Green Cove 
Springs, Fla. 32043. 


"What The Rus- 


—'"L[Ihe Men In Black." , 


LODESTONES — unusual magnetized 
rocks discovered by the ancients. Genuine. 
$1.05 each. Science projects catalog. 25c. 
Franks Scientific Co., P.O. Box 156, Mar- 
telle. Iowa 52305. 


27 PLASTICS 


NEW LIQUID PLASTICS for creating 
unusual gifts with real flower embedments. 
photographs, special collections. Reproduc- 
ing originals. Hundreds of other profitable 
ideas. Illustrated information free, Casto- 
lite, Dept. 9C2B; Woodstock, Ill. 60098. 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics. P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


31 FLOWERS, PLANTS & 


NURSERY SUPPLIES 


GROW Your Own Trees and Shrubs 
From Seeds. Many Kinds Available. Write: 


Woodlot Seed Company. Norway, Michi- 
gan 49870. 
22 REAL ESTATE 


NEW!—FREE CATALOG! Big SPRING 
edition! Over 4.000 properties described. 
pictured—Land. Farms, Homes, Businesses 
— Recreation. Retirement. Selected Best 
thruout the U.S.! 69 Years’ service, 512 Of- 
fices. 39 states Coast to Coast. Mailed 
FREE from the World's Largest! STROUT 
REALTY. 60.ZB E. 42nd St: New York, 
М.Ү. 7-28 S. Dearborn, Chicago. Ill; 
521-ZB E. Green, Pasadena. California. 


40 TIMBERED Acres $1650.00 Total 
Price. Wash.-Idaho-Mont. $50.00 Down— 
525.00 month. in Northern Idaho, North- 
eastern Washington. and Western Mon- 
tana. In the heart of lakes and big каше 
country. All covered with growing timber. 
Access. title insurance with each tract. 
This is select land with natural beauty. 
recreational and investment values. We 
have tracts of many types and sizes from 
Which to choose, including beautiful 
Northwest Waterfront property on the Pend 
Oreille, Priest and Kettle rivers: and prop- 
erty on Pend Oreille Lake. Your inspec- 
tion welcomed. Write us for free list. maps 
and complete information, Write to: Dept. 
WBC Reforestation, Inc.. P.O. Box 8146, 
Spokane. Washington 99203. 


CANADIAN Lands. seized and sold for 
taxes. Our 52nd annual series of lists. 
describe many choice properties, situated 
from coast to coast. acquired by wus 
through Tax Sale. Priced as low as five 
dollars per acre. guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps. where there is ‘real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet With full explanation, Tax 
Sale Service, Room 301-H. 85 Bloor St., 
East Toronto 5. Canada. 


GOVERNMENT Lands... Low as $1.00 
Acre, Millions Acres! For “Exclusive Copy- 
righted Report”... plus "Land Opportu- 
nity Digest" listing lands available 
throughout U.S.. send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EB, 
Washington, D.C. 20003. 


FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest 
where few individuals have the privilege 
of owning land, Isolated vet accessible, 
with electricity. Good fishing. hunting. 
Warranty Deed, pitch tent, park trailer. 
build lodge, Free maps and photos. Win- 
free Vernor, DeLand, Flor ida AD66L5S149. 


CANADA'S Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 


tions. Suitable For Hunting, Fishing, 
Camps. Cottages. Farming, Timber. Min- 
erals, Investment. Small Monthly Pay- 


ments. Free Descriptive Booklet. Canadian 
Estate Land, Dept 21. 194 Wilson Ave., 
Suite 101, Toronto 12, Canada. 


LOT Owners—Ski Chalet Kits. Catalog 
$1.00. Duffy, 31 East 31 Street, Brook- 
lyn. New York 11226. 


WATER FRONTAGE 
CANADIAN fishing and hunting lands 
with substantial water frontage at low 
prices. Heavily wooded. 


Northern Corporation, 
Suite 101, Toronto 12, Canada. 


THE Only "No-Risk Land Purchase 
Plan” 
Investment homesite in Boiling Spring 
Lakes—the multi-million dollar, 14.000- 
acre development on the Carolina Coast. 
All facilities, electricity, roads, motel. golf 
course, country club already in. Private 
ocean beach. 50 fresh water lakes. !4-acre 
homesites as low as $645; $7.00 down. $7.10 
monthlv. Write for free literature. (Not 
oflered to residents of California. Florida, 
New York.) Boiling Spring Lakes. South- 
port 2-F, North Carolina 28461. 


. CENTRAL Ontario—Choice 640 acre 
Sportsmen's  paradises still available— 
$20.00 plus $6.50 Taxes vearly. Maps. pic- 
tures. 52.00 (Refundable). Information 
Bureau. Norval 3. Ontario. Canada. 


و س س 


$1 ACRE—Canadian Border — hundreds 
campsites. islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 11 
110 Church Street. Toronto 1. Canada. 
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tage sites. hunting. fishing. investment. 
Free information. Land Corporation 
3768-D Bathurst. Downsview, Ontario, 
Canada. 


FREE... 232-page Spring 1969 CATA- 
LOG! Describes and pictures hundreds of 
farms, ranches. town and country homes, 
businesses coast to coast! Specify type 
property and location preferrred. Zip code. 


please. UNITED FARM AGENCY. 612-Р5 | 


West 47th St.. Kansas City. Mo. 64112. 


FLORIDA 2!;-Acre Lakeside Estates, 
surrounding two sparkling lakes in famous 
Panama City Gulf area. Popular developed 
Community. Maps. Photos. Color Bro- 
chure, Owen G. Wood. Fountain, Florida 
32438. (AD 66L8152-B) 


VACATION lands. Canada. $1.00 acre. 
Free information, Tax Corp., 206-D Bloor 
W.. Toronto 5. Canada. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


"LIVE-Catch Animal Traps. A size for 
every purpose. Also fish, sparrow, turtle, 
and other traps. World's largest selection. 
Free catalog. Sensitronix. 2225-MC20 Lou 
Ellen, Houston, Texas 77018." 


FREE . .. Wholesale Catalog, Beads, 
Spinners, Lure Parts, Sinker Molds. Jigs, 
CUN Finnysports (PE) Toledo, 
43614. 


FISHERMAN'S Dream Воок-Егее 170 
pages Sweetest pocket-size catalog ever, 
Do-It-Yourself stuff galore: Net Making. 
Building, Sinker Casting. Worm 
Moulding, Fly Tying, Fish Smoking, Bait 
and lure components-Everything! 
tackle 'n gadgets. Netcraft Co.. Box 5510, 
Toledo. Ohio 43613. 


FREE . .. Wholesale Catalog. Arrow 
Shafts. Broadheads. Fletchings. Fisharrow 
parts, Tools, Bows, Finnysports (23G). 
Toledo, Ohio 43614. 


FREE . . . Wholesale Catalog, Arrow 
Shafts. Broadheads, Fletchings. Fisharrow 
Parts. Tools. Bows. Finnysports (23G). 
Toledo, Ohio 43614. 


34 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment. Tents, Sleeping | 


Bags. World's largest selection. Free giant 
catalogue. Morsan, 810-G Route 17, Par- 
amus. New Jersey. 07652 or 1999 Route 
110. Farmingdale. New York 11735. 


36 HOUSEHOLD PETS 


LIVE  Seahorses, marine 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-207. Dania. Florida 33004. 
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Well situated. | 
Great investment potential. Free booklet. 
194 Wilson Ave., | 


in America—10 Year money-back 
guarantee on any Vacation, Retirement or | 


| Box T18iF. San Diego. Calif. 92107. 


| optical bargains. 


| binoculars, microscopes. 


Ohio 


Latest | 


| ment 


BIRDS & ANIMALS 
RAISE Rabbits for us on $500 month 


lan. Free details. White's Rabbitry, Mt. | 


ernon, Ohio 43050, 


MAKE Big Money raising Chinchillas, 


Rabbits. Guinea Pigs for us. Catalog—25c. 


Keeney Brothers. New Freedom, Pa. 17349. 

3500-3800 MONTHLY. Raise small labo- 
ratory-breeding stock for us, We supply 
equipment. breeders. instructions. Illinois 
Research Farms, Dept. SP-2B, McHenry, 
Illinois 60050. 


| EARN $10,000 Yearly Raising Angora 


Rabbit Wool and Breeding Stock for us. 
Information-25c coin, American Angora 
Company, Malta 1, Montana 59538. 


— 


BABY Chicks. Ducklings, Goslings. Tur- 
keys. Guineas. Free Catalogue. Hockmans, 


Exotic pets: Monkevs, Reptiles, Dogs. 
List 25c. Pet Pourri. Richardson Road. 
Fitchburg. Mass. 01420. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121. Cedar 
Hill. Texas 75104. 
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FREE Literature-- We Teach You То 
Raise, Sel! Fishworms, Crickets. 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


40 HUNTING & FISHING 
INFORMATION 
“FISH traps, collapsible. Pond-lake 
types. Animal. bird traps. Free catalog 
and rapping secrets. Sensitronix. 2225- 
F24 Lou Ellen. Houston. Texas 77018." 
42 FIELD GLASSES, 


TELESCOPES, MICROSCOPES 
BINOCULAR. Riflescope Sale! Free color 


| catalog. 100 Models $9.95—$250.00. Write: 


United. 9043 South Western 
Chicago 60620. 


BCAT-1816, 


FREE Catalogue! Thousands war surplus 
Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road. Lynbrook. New York. 


SCIENCE Bargains! Lenses, Telescopes, 
kits. parts, War 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 


Edmund Scientific Co. Barrington, New. 


Jersey, 08007. 


WORLD famous '"Dynascope'' Telescope. 
Build your own reflector telescope; mir- 
rors, eyepieces. tripods, accessories. 
quest free brochures, Criterion Manufac- 
turing. Dept. PS-27. Hartford, Conn. 06101. 


ASTRONOMICAL Books. Star—Atlases. | 


free list. Herbert Luft. Box 91, Bayside, 
New York 11364. 


43 GOVERNMENT SURPLUS 


JEEPS Typically From $53.90... Trucks 
From $578.40 . , . Airplanes. Typewriters, 
Boats. Clothing, Camping. Sporting. Pho- 
tographic, Electronics Equipment. Used. 
100,000 Bid Bargains Direct From Govern- 
Nationwide. Complete Sales Direc- 
tory and Surplus Catalog 51.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B. Holland, Michigan 49423. 


1969 SURPLUS Army, Navy store illus- 
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| trated catalog. Send 25c ‘refundable with 
| first $5.00 order). Ruvel, 707 Junior Ter- 


race, Dept. 9-M. Chicago, Illinois 60613. 


JEEPS From—$52.50, Typewriters From 
—4.15. Cars From—$31.50. Walkie-Talk- 
ies. Motorcycles. 
cal “As Is" Bargains From Uncle 
Sam. Tremendous Variety, Exciting Free 
List. Write: Enterprises. Box 402.537. Ja- 


| maica. New York 11430. 


GOVERNMENT Surplus — How And 


specimens | Where To Buy In Your Area. Send $1.00 To 


Surplus Information PS, Headquarters 
Building. Washington, D.C. 20036. 


| consin 54101. 


Не- | 


Airplanes. Boats. Typi- | 


Мап- 
argain 


JEEP and Gov't. Surplus Buyin 
ual (Jeeps Pictured) 50c. Surplus 


| Catalogue 50c. Both $1. Bargain Surplus. 


Box 1PS3. Spring Grove, Penna. 17362. 


GOVERNMENT Surplus . . . Buy Direct 
From Government . . . Send $1.00... 
Jamieco. Pl. 4629 Buffatmill, Knoxville. 
Tennessee 37914, 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


"GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 


| or refund, Gaucho, Box 9309-86, Chicago 


60690. 


NIN-JITSU Fighting Course $5.00. Hall. 
35 Clark Road. Pittsfleld. Mass. 01201, 

POWERFUL Muscles Fast! Free bro- 
chure. Universal Bodybuilding. Box 4327-B 
Northeastern, Dearborn. Michigan 48126. 

KARATE--complete instructions. Illus- 
trated. only $1.25. Bales Co., 650-PS. Met- 
calf. Escondido. Calif. 92025. 


46 PROFITABLE 
OCCUPATIONS 


BE a Fire Extinguisher Serviceman. 
Write for details. General Fire Equipment 
Co.. 1912 California Street, Omaha, Ne- 
braska 68102. 

“OPERATE Own ‘Stain Doctor’ Ser- 
vice’. New copyrighted Manuscript Reveals 
Methods Which Increase Income. Free De- 
tails! Valuable Formulas Included. Ed. L. 
Long, 1212 First Avenue, Eau Claire, Wis- 


FREE catalogs. Repair air conditioning 
refrigeration. Tools. supplies, full instruc- 
EUM. Doolin, 2016 Canton, Dallas, Texas 


FT. SMITH Auction School, Ft. Smith. 
Ark, Resident & home study. Veteran ap- 
proved. 
FREE Book ‘990 Successful, 
Known Businesses," Work home! 
outh-35T. Brooklyn. New York 11218. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10. Plains, Georgia 31780. 


INVESTIGATE Accidents. Free Informa- 
tion. Write: National. Box 207, Hauppauge, 
New York 11787. 

HOW to Make Money Writin 
Paragraphs. Information Free. 
Dept. C-86-M2, 6216 N. 
60626, 


SPRING Cleanup. $150-$350 week. part- 
time. Send $3.00 for information. S-W 
Company. Box 8653, Albany. N.Y. 12208. 


Little- 
Plym- 


Short 
arrett. 
Clark, Chicago, 


YOUR own profitable rubber stamp shop 
at home with little capital. My booklet 
shows you how. $2.00 postpaid. Ceroli's 
Stamp Shop, 14985 Yolanda, Youngstown, 
Ohio 44515. 


МАКЕ $10 hour repairing appliances, 
refrigeration. Training. equipment $29.95. 
Ace, 1465 North Clifton. Springfield. Mis- 
souri 65802. 


INSURANCE Investigation. 
ence text, 515.00 M & M 
Quincy. Mass. 02169. 


47 BOOKS & MAGAZINES 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 07607. 


NATIONAL Geographic Magazine. 1888- 
1967. any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 


DELIGHTFULLY Absorbing books for 
ractical. ambitious people. Long List. 
ree catalogue, Chesney, Box 764, Long 
Beach. California 90801. 


AMAZING Book reveals secret of 
achievement. Details free. Oliver Н. Davis. 


Quick refer- 
‚ 80 Spring. 


Dept. A309-D, 234 West Walnut Lane, 
Philadelphia. Pa, 19144. 
48 TOYS & GAMES 


KITES. Kits. Plans. Delightful Booklet. 
2oc, Kyte Tales. Box 145A. Richardson, 
Texas 75080. 
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49 JOKES & NOVELTIES 


QUALITY MARKED-STRIPPED CARDS 
that can be read from back. Be the best 
card player around! $1.75 Postpaid. Send 
cash. check. money order, FREE GIFT in- 
cluded. M & M NOVELTY. Box 2373, 
(B.C.), WEST HARTFORD, CONN. 06117. 


FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks, Scientific Gad- 
gets Hobbies. Johnson-Smith. D-357 De- 
troit, Michigan 48224. 


35.000 COMEDY Lines—Complete cata- 
log plus jokebook, $1.00. John Rain Assoc., 
Inc., Dept. L. 232 Madison Ave.. New York. 
New York 10016. 


PEACE Button, 250 Novelty Buttons. 
Free Catalogue. Dealers Inquire, Harrison, 
Box 233, Bethpage. New York 11714. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


500 TRICKS Catalog. 1969 edition, show 
ing latest magic for ge parlor. stage. 
only 10c. Fastest mail service for 54 years. 
Douglas Magicland, Dept. 12. Dallas. Tex- 
as 15221. 


CATALOG 10c (1.500.399 tricks, jokes. 
novelties.) Elbee, 7408-J, San Antonio. 
Texas T8207. 


AN INSTANT INSANITY SOLUTION 
Be one of the few in the know. Send $1.00. 
HLR. 2711 Audley Drive, Louisville. Ken- 
tucky 40206. 


"WORLD'S LARGEST AND FINEST 
CENTER! 30th Anniversaty! Giant Deluxe 


Catalog! 1000 latest tricks! 10c. Free Gift | 


Certificate! House of 1000 Mysteries. Dept. 
PS9C, Ft. Lauderdale. Florida 33308. 


COMPLETELY illustrated 84 Page Cata- 
MAE ҮТ Manhattan Magic. Box 334-5. 
N.X.C. 11. 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners. ama- 
teurs, professionals, Kanter's, P-200 South 
13th St., Philadelphia Pennsylvania 19107. 


BE A Magician! Two booklets explaining 
sixty-eight tricks plus large professional 
catalog. $1.00. Magic. Inc.. 5080 Lincoln, 
Chicago, Illinois 60625. 


SENSATIONAL Houdini milkcan, 
Straight Jacket Handcuff. Escapes Magi- 
сіап'ѕ apparatus. Complete catalog. send 
dime. Heaney Famous Magician. Osh- 
kosh. Wisconsin 54901. 


51 COINS & CURRENCY 


LISTS Plus Extra Coin, 10c. Kam's, Box 
64А, Meriden, Connecticut 06450. 


COINS Discounted! Catalogue 25c. Buv- 
ing Catalogue 50c. Sullivan's, <3330BB, St. 
Paul, Minnesota 55101. 

LINCOLNS: Rare Uncirculated 19555— 
Exciting new 1968S. Both included with 50 
mixed ‘‘S"' cents, only $2.00! 19585 nickels, 
9 for $2.00. Silver Dollars $2.45 each, 
Bonanza, Box 4491G, San Jose, Cal. 95126. 


LINCOLNS: 30 Different Briliant Un- 
circulated — 1954PD5-1968PDS complete 
(Regularly $5.95)—Special $2.95. Silver 
Dollars $2.45 each. Bargain lists includ- 
ed. Harris. 2373G  Pruneridge. Santa 
Clara. California 95050. 


MERCURY Dimes, 20 different. $3.95. 
"S" Roosevelts. 10 different (19465-19555 
complete), $2.95. Uncirculated 1955S Cent, 
2 for $1.00. 1943PDS Steel Cents. 2 sets 
$1.00. Serendipity, Box 820G, Cupertino, 
California 95014, 


COLLECT COINS for Profit! How to 
start, Where to Sell. Lists of Valuable 
Coins. Check your change! Send $1.00. 
Westwood Enterprises, 7600 Dickens, Elm- 
wood Park. Illinois. 


CHINA DOLLAR (nickel silver) for 50th 
ear of Free China only 10c with big cata- 
og and approvals. Littleton Coin Co., 

Littleton KC2. N.H. 03561. 


SILVER War Nickel, Giant Bargain Coin 
List. 25c. Economy Sales, Mansfie!d, Mas- 
sachusetts 02048. 


212 POPULAR SCIENCE 


а‏ ل 0 a‏ س س س س 


100 INDIAN and Lincoln Cents. 1920's 
and Older, $5.00. Wesley Rood, West Union, 
Iowa 52175. 


SILVER Wartime Nickels. 4 Different. 
50c. Bedrin. 1100A Northeast 125th Street. 
North Miami. Florida 33161. 


BRILLIANT Proof Sets; 1954-$24.50. 
1955-$32.85. 1956-$15.95. 1957-$7.95. 1958- 
$19.85, 1959-$10.35, 1960-$7.95, 1961, 1962, 
1963 each $5.95. 1964 $12.95. 1968 $16.95. 
1968 Mint Set $3.35. Bargain Lists 25c. 
Bebee's Incorp.. Omaha. Nebraska 68111. 
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COINS--3 Czechoslovakia—25c. 3 France 
—325c, Jolie. Box 50X, Brooklyn, М.Ү. 11224. 

INDIANHEAD Cents. V-Nickels. Mer- 
сигу Dimes, eight different $1.98. Edel's. 
Carlyle, Illinois 62231. 

'"1988-S, UNCIRCULATED Roll, Cents, 
$1.50. Nickels $5.25. Proof Set. $21.50. Ppd. 
Universal, P.O. Box 403, Salinas, Ca. 
93901." 

BARGAINS GALORE:—$1.00 SPECIALS! 
Nine different Buffalo's, four different IN- 
dians. four different Liberty nickels, six 
different War nickels, fourteen (5) Lincoln 
cents, EXTRA special:-Seated dime $2.35. 
SENSATIONAL U.S. coin list 10c. Schul- 
theis. 2145 Devonshire, New Hyde Park. 
N.Y. 11040. 

SEVEN Different Liberty Nickels—$2.00. 
Bargain Listing, Dime. Hubers, 200 Baker 
Bldg.. Minneapolis 55402. 


40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley. Box 
708. Aurora, Illinois 60507. 


PRICE list. Send 10c. omen? Coin Shop, 


m ——— P——U— تب‎ 


SCARCE Date Jefferson Nickels. 
V.G. Satisfaction Guaranteed. 1942D- 
1949S-1950-50c Each. 1943D-1951S-1955- 
"5c Each. 19395-$1.25: 1938D-$1.65; 19385- 


$3.25; 1939D-$5.00; 1950D-$14.50. Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White. Toledo, Ohio 43605. 


GOLD Coins of the World. Beautiful. 
Low prices, Plus thousands of United 
States Coins. Free Price List. Please send 
long. airmail envelope, self-addressed, 
stamped. Silver Center. Box 22-171-S, San 
Francisco, California 94122. 

SPECIAL! Eagle Cent $3.00! Terrific 
Bargains! Nelson, 346-R, Нуе New York 
10580. 

1968PDS UNCIRCULATED year sets 
sealed in polyethelene. $3.45 per complete 
PDS set. Ten or more sets at $2.95 each. 
Giant price list of U.S. coins sent free 
with each order. John Nelson, 309 Spring. 
Jamestown. New York 14701. 


SALE! 1863 Cent $1.65. List 10c. Fair- 
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SALE! 1863 Cent $1.65. List 10c. Fairway 
121-R. Rye. New York 10580. 


52 STAMP COLLECTING 


UNBEATABLE Offer! Stamps from An- 
gola. Greenland, Iceland, Macao, Rwanda, 
Swaziland, Yemen-—Countries missing in 
most  collections—Free with approvals. 
Moumblow. 12542-5U Keel. Garden Grove, 
California 92640. 


SELLING Out 2c Approvals. Elda. 
01B 223 Place. Bayside, New York 11364. 
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25 DIFFERENT U.S. Air Mails 25c, 45 
different $1.00, free price list. Eberling, 
108, NEHE Ave., Staten Island, N.Y. 


GORGEOUS Sets Free. Request Approv- 
als. Martell, Box 421, Westerly, Rhode Is- 
land 02891. 
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14 DIFFERENT Confederate facsimilies 
10с. 7 different U.S. 3c. Commemorative 
plate blocks, $1.00. Approvals. Gordon 
Davison, Henniker, New Hampshire 03242. 
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TERRIFIC 1с and 2c approvals. Thou- 
sands available. Thom's Stamps. Р. O. Box 
456-PS, Richmond, Ind. 47374. 


FREE Mint Set. Approvals accompany. 
Mintco. Box 22092. Memphis. Tenn. 38122. 


| 
| 
| 


NOW! Invest in Swedish slot machine 
booklets and get 100 to 20052 yearly inter- 
est! For $5.00 you receive our Small collec- 
tion, for $10.00 vou receive Medium col- 
lection and for $25.00 the High collection. 
Best in Europe! Send cash or check todav 
and make yourself a Big profit! No risk. 
Send by Air. John Norrport Co., Box 8096, 
Helsingborg 8. Sweden. 


FREE!! Butterfly Triangles, Diamonds! 
Snake! 25 others! Approvals. Jayee, Box 
2235A. LaMesa, California 90241. 


m 


"ATTRACTIVE' European Set 10с. Ap- 
provals. Kenneth Zielski, Box 364, Dept. 
PS. Morton Grove, Illinois 60053. 


1500 FOREIGN $1.00; 5000-$3.00. 5000 
USA commemoratives, revenues, airs. pres. 
identials. 18th Century, high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 foreign pre-1940-$3.00; 5000-$12.00. 
No approvals. Meyers, 5321 Fleming. Rich- 
mond, California 94804. 


ASIA, 50 different beauties, 10с. Approv- 


als. Louis-A Arpin, Philipsburg, Quebec. 
Canada. | 

FREE — Mammoth Collection, $10.000 
Airmail. Scott's International. Master 


Global Albums when you buy our Approv- 
als, Bargain Stamps, Tustin, Calif. 92680. 


ILLUSTRATED New Issue list — five 


weeks 50c, Brooks. 2601-P Avenue “U,” 
Brooklyn. New York 11229. 
702 U.S.A. (Plenty Commemoratives)— 


25c. Request approvals. Horace Gatewood, 
Winston-Salem, North Carolina 27102. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 vears old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Oifer—all for only 10c! B E. Harris, Dept. 


FREE! Triangles, Scout, 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


GIANT Stamp Collection including: As- 
tronauts. Satellites. Moonrockets, Boy 
Scout issue. compiete U.N. Set, recent 
Olympic and Sport issues from many 
countries, etc., Plus Big Stamp Dictionary 
and Approvals, Everything. 10c. Stampex. 
Box 4TRP, White Plains, New York. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70, 
Brooklyn. New York 11223. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin, 


UNITED States commemorative collec- 
tion containing 33 diflerent—10c. Approv- 
піз, White, 516-W Avenue L, Brooklyn 30, 
New York. 


80 DIFFERENT U. 8. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown Heights. N.Y. 10598. 


FREE! Big Bargain Catalog— New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets. albums, 
accessories and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
E29PS, Jamestown, New York 14701. 

ONE Pound Value Geo. VI Bermuda. 
ote- 
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different). $1.00. Free list. Brooks. 2501 
Avenue “U”, Brooklyn, New York 11229. 


a 
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90 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from —Israel, Egypt. Jordan, Sy- 
ria, Iraq. etc. for only 10c to approval 
applicants. Clark Stamps, Dept. 58C, Mus- 
kegon, Michigan 49444. 


deina o 


WOW! 110 All Different Germany 10е. 
Commemoratives, Airmails, High Values, 
Big catalog. bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at апу time. Jamestown Stamp, Dept 
A298PS. Jamestown. New York 14701. 
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225 STAMPS FOR ONLY 10c! Airmails, 50 DIFFERENT Old U.N. Revenue | 
Pictorials; stamps from strange countries ı Stamps 50c. Winchester Stamps, Box 1592, 
Caen ORDRE up d A each! Plus unusual : Mansfleld, Ohio 44907. _ 
stamps to examine. Buy any or none, re- m LAE ATE 
turn balance, cancel service anytime. MYS- | ,SENSATIONAL Free Offer: 20 Different 
TIC STAMP CO., Camden 55. N.Y. 13316. Louis Morrison. 1027 Maryland, Cape May, 

PENNY Approvals. Premiums with Pur- | N.J. 08204. 


chases. Large Selections, Pennie Stamps, ba 
Or Orange, Cal fornia 02669. Е FINE Mixed Canada. 25c. Continen- 


211 Pine Cove, Burlington, Ontario, 


` ONE Cent a Stamp. Write for а jumbo 
book of foreign stamps at 1С each, mount- 
ed in Scott order. Bullot Philatelics, 56815 


Bay Parkway, Brooklyn, New York 11204. ооа, Harper Woods, Michigan 48236. 


_ FREE Twenty Different Worldwide S. Price List. No Approvals. Stamps, 
pimps nose You Request Our Approvals. 5000 : Miami, St. Louis. Missouri 63139. 
airplay Stamps, 1411 Marion Way, Santa | 69 DIFFERENT — Tree ^ With Approvals. 


Ana, California 92706. | Collier. Box 265, Folkston, Ga. 31537. 
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FROM War Torn Viet Nam 50 scarce |  « " P | ^ 
pictorials 81.00. Approvals accompany. | Hs: nnd’ Gatelog Pree! Bohneider Stamps, 
1 4 а р E a А О a omer= 
ville, New Jersey 08876. Holland. Michigan 49423. ^ 
CDU C EU | MYSTERY bag stamp conectan only 
NCS — Beautiful — 25 Different, | 10c, Hill Co.. Defiance, Ohio 43512 
1 With Approvals. Berchtold Stamps. | 15 IS RAELI Stam 
| ps 15c. А P d ac- 
Troy. Ohio 45373. p Adults Only. Palm Springs 


SENSATIONAL Clearance! Ten Differ- | Stamps „Box 459, Palm springs, Califor- 
ent Packets 25c. No Approvals. Norge, Зао "PEE 
Ho- Ho-Kus, New Jersey 07423. JEUNE 252 DIFFERENT U.S. commemoratives 

| 


FREE! ! ! Beautiful stamps—Gold. sil- 
ver, others. Approvals. Delor, 21127 Fleet- 


with approvals. $1.00. Carstamps, 12 Mock- 
ingbird Lane, Fort Smith, Arkansas 72901. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, ‚ Maine 04043. 


` 2,000,000 STAMPS. 150 Countries, 2c 


Each. Belden, Box 175, Dearborn, Michi- 


` TRIANGLES Galore! Terrific Stamp 
Bargain! Three Beautiful Sets Of Trian- 
gles Plus 105 Different Including Colorful 
Asiatic Pictorials. Only 10c With Request 
For Approvals. Send Today! Shaw, Draw- 
er E-1. Montevallo, Alabama 35115, 


PAINTINGS, 10 Different Beauties 5C. | рар 48121. 
Approvals. Mayers, 37-S Dawson, Belle- - - - 
ville, New Vike NEW ТЕЕ UII 07109. RUSSIAN space set 10c. Russian Ap- 
DREGE Elion, Bcc: REPRE и provals, topicals, Snedco, Waldwick, N.J. 
RARE Stamp Free. Also new -packet e SME REAL NO IY AT BOR CA ae eT IUS 
Aden to Urandi, with Kennedy Triangles, 14,000 DIFFERENT! Amazing new plan 
Space. Sports, Ships. Dogs, Cats, Rep- builds your collection systematically, 


tiles, plus others. All Free. Send 10c for | Country by Country. Only 50c weekly. 
mailing. Empire Stamp Co., Toronto, Сап. | Ware, Monroe 70, Connecticut 06468. — 


| U.S. APPROVALS. Low prices, Eagle, 

WOW! 1,000 Different Wor ldiwide- Valued 
over $20.00 only $1.00 with quality арргоу- 2221 Romine Ave., Pittsburgh, Pa. 15226. 
“INVERTED Error" Dag Hammar- 


als. Universal, Box 6. Kenosha 6, Wiscon- 
sin 53141. skjold, 6c with approvals, Belmont Stamp, 
<j — ———— | Washington, D.C. 20015. 

FREE—Mint British Colonials from Sa- | .—.—— 4L em Tee 
bah, Seychelles, Tristan Cunha, Sarawak, KARATE Seli-Defense Set, 12c. Ap- 
Negri Sembilan, Caymans, South Georgia, | Provals Accompany. Unusual Company, 
Free with approvals. Viking, Greak Neck Box 246385. Ft. Lauderdale, Fla. 33307. — 
5. New York. 5000 U.S., FOREIGN Picturials Free 
иссе: with purchases. Approvals. Stamp Farm, 

FREE — World's Greatest Premium — | y 
5000 all different stamps, actual Catalogue ҮБӘ, OxIord, Wis. 93953. 

STAMPS—World-wide approvals. He- 


value over $100.00 given approval buyers. 
Thrifty Stamps, Grossmont, Calif, 92041. quest selection. References please. Ralph 
—Ó — M Frantz, 1428 Madison Avenue, Bethlehem, 


Pa. 18018. 


ROCKETS, Flags, Diamonds, Trian- 
gles, 55 others 5c with approvals. Dealing, 
Box 185, Long Lake, Minnesota 55356. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! АВС. Box 
6000-PS, San Francisco. California 94101. 


60 DIFFERENT U.S. (30 Commemora- 
tives). 25c. No approvals. Seidenberg, Sa- 
lem 169, Oregon 97408. 


STAMP ON STAMP, a large souvenir 
| sheet from Argentina 
stamps issued in 1864 for 10с with ap- 
provals. Steven Vandenberg, P.O. Box 221, 
Holland, Michigan 49423. 


"AFRICA"''. 25 beauties, 10c. Approvals. 
Gorliz. Box 1915CS, Naples, Florida 33940. 


WITCH'S Brew. 200 Foreign Stamps, з 
10с. Stampliner, Box i37, North Bay, On- 53 OLD STAMPS WANTED 
I PAY $250 each [for 1924 1с green 


tario. 
Franklin stamps, rotary perforated 11 
100 WORLDWIDE 10c with Low Cost; ($2.500 unused). Send 25c for illustrated 
Approvals. Skytop. Box 1022-PS, Bing- de showing „Ашап ng prices pa До 
13902, о stamps. coins c 
HOMO, AEW XE Hee 85PS. Bronx. New York 10485. 


RUSSIA—15 Beauties. 10c, All Complete : 
Sets! Approvals, Postmark, Great Neck 2. 54 RADIO, TELEVISION, 
HAM EQUIPMENT 


New York 11022, 
| : |! HEAR Police-Fire Radio Dispatchers! 
RARE oid (L5, Famous Americans, | Free catalogs: receivers, ‘‘confidential’’ 


= mmemoratives with approval 
Gift to Buyers. 10c mailing, Metropolitan | station directories (call-signs, frequencies). 
Stamps. Box 312 SIC, Jackson Heights, | Communications, Box 56-PS, Commack, 


New York 11372. N.Y. 11725. 
а اپ ی ا‎ Tet eet eee eee ee eee 
CANADA: Outdoor recreation set 40c 33c TUBES, Radio & TV! Free List. 


Cornell 4217-S University, San Diego 5, 
value only 15c, Approvals. Rheaume, 6591- 
lith Ave., Montreal, Canada. California. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith, 508U Brooks, College Sta- 
tion, Texas 11840. 


100 OLD U.S. Stamps between 1861 and | 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


50 DIFFERENT United States. Only 10c 
With Approvals. Shelron, Box 547K, North 
Miami, Florida 33161. 


Sa 


иг тч 


ceive police, fire, aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 
Meshna. North Reading, Mass. 01864, 


FREE Surprises eolieetion sent with ap- 
dS Jay, 1784 Union, San Francisco, 
94123. 


commemorating | 


| 


55 НІ-ЕІ, STEREO, 
ELECTRONICS 
SCOTCH Cassettes. C-60 $1.85. C-90 
$2.79. C-120 $3.20. Tower, Lafayette Hill. 


Pennsylvania 19444. 


NEW Record changers, BSR-$13; V.M.- 
$16; Garrard-$22; Radio-Phono Stereo Re- 
ceiver-515, ''Changers," P.S. 2737 Third 
Ave. Bronx, М.Ү. 10451, 


SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free. 
SLRA, Box 24- SB, Olympic, — Washington. 

HOBBYISTS, Experimenters, Amateur 
Scientists. Students . . Construction 
Plans—All complete including drawings, 
schematics, parts lists, prices, parts 
sources . . . Laser—Build your own со- 
herent-light optical laser. Operates in the 
pulse mode, in the visible light range— 
$6.00... Diode Laser— invisible light (in- 
frared) can be continuously modulated— 
$3.00 . . . Radar—Build your own ultra- 
sonic doppler radar, Detect motion of peo- 
ple, automobiles, even falling rain drops. 
Transistorized, uses standard small 9-volt 
battery—-$4.00 , . Or send 25c coin ог 
stamps for complete catalog. Technical 
Writers Group. Box 5994, State College 
Station, Raleigh, North Carolina 21601. 

lAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes, Unusual 
values, Free Catalog. Dressner, 1523A 
Jericho Tpke.. New Hyde Park 1, New 

or 


FREE — FREE — FREE — FREE — 
FREE—FREE—FREE. Send in for your 
FREE one year subscription to Olson Elec- 
tronics’ fantastic value packed catalog— 
unheard of low, low prices on brand name 
speakers, changers, tubes, tools, stereo 
amplifiers, tuners, CB and other values. 
Credit plan available. If you have a friend 
interested in electronics rend his name 
and address for a FREE subscription also. 
Olson Electronics, Inc., 326 Forge St. 
Akron. Ohio 44308. 

HOME Electronics Course only $26.95. 
Free literature. Edu-Kits, Department 
108A Hewlett, New York 11551. 


TAPE recorder sale. Brand new nation- 
ally advertised brands. $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics. 1028-G Commonwealth 
AV enue, Boston, Massachusetts 02215. 

ELECTRONIC kits — amplifiers — pre- 
amplifiers—psychedelic strobe lights—metal 
detectors—color organs--digital instru- 
ments-—guitar amplifiers, etc. Free Catalog. 
‚Мыр аш Box PS16297, San Antonio, Texas 
і * 


` BUILD F.M. Bugging Devices, two rev- 
olutionary schematics $1.00. Howard, 20174 
Ward, Detroit, Michigan 48235. 


LOUDSPEAKERS,  Calibrated  Enclo- 
sures, Systems. Kits, Literature. Auratone, 
129, Chula Vista. California 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, Symphonette Square, 
Dept. 3, Larchmont, New York 10538, 


2.500 UNUSUAL Hobby. Party Records, 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisville, Kentucky 40207. 


STEREO TAPE CLUB. Average cost 


$3.78 to $4.20. Cartridges. cassettes, reels. 
No minimum purchases. Enclose 10c for 
catalog. Star Recordings-PS, Box 1055, El 
Paso, Texas 79946. 


57 MUSICAL INSTRUMENTS 


TRANSISTORIZED converter kit - Re- | 


PIPE ORGANS, Used. Bought. Sold. 
Theater, Church. Ross Electric, Cleveland. 
Georgia 30528. 


EXCELSIOR Accordions and Amplifiers. 
Save 502. Buy Direct. Factory Distributor. 
Terms. Trades. Free Catalog. Excelsior, 
3147 North Luna, Chicago 60641. 


PLAYER PIANO ROLLS, books, electric 
pumps! Big Catalog free! Golden Rule, Box 
98-PS, Prospect Heights, Illinois 60070. 


REBUILD A Player Piano! Details from 
Vestal Press. Vestal 8. New York 13850. 
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ACCORDIONS, Guitars. Band Instru- 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 


NEW plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails, Lux Company Incorporated, Dept. 
1131, Elkhart, Indiana 46514. 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-TG, Clearwater, Florida 33517. 


MAKE $75.00 daily distributing tools to 
service stations. Free Plan. Inka. 2405 
Crocker, Houston, Texas 71006. 


FREE! FRANCHISE JOURNAL MAGA- 
ZINE with over 100 business opportunities. 
| Franchise Journal, 892-F West 16th St., 
Newport Beach, California 92660. 


GUITAR, Banjo Making. books, plans, 
wood, necks, tools. List 20c. AOS ores 510 
East lith Street, New York. М. Y. 10009. 


GUITAR learned quickly with records. 
Dixie’s, 326PS Bidney. Burlington, North 
Carolina 27215. 


SING. dance, enjoy—new patriotic rec- 
ord—great for any occasion, sheet music 
incl. $2.00. Ramrecords. P.O. Box 494, 
G.P.O.. Bronx, New York 10451. 


VIOLIN and Gultar makers—send for 
latest Free Catalogue of woods & acces- 
sories. International Violin. PS9 414 East 
Baltimore St., Baltimore 2, Md. 


Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for complete, 


experience, 

| free kit. McGregor Magazine Agency, Dept. 
| 

| 

| 

| 


BB9, Mount Morris, Illinois 61054. 


MAKE Money Operating Home Mailorder 
Business. No Inventory. Write Purple En- 
UE Box 16291BB, Jacksonville, Flor- 

а 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience heeded to 
build steady repeat business. Daily Cash 
commission in advance. Write today —We'll 
send your sure-fire selling kit by return 
mail. Dept. PX269 Superior Match Co. 
1530 S, Greenwood, Chicago, Illinois 60619. 


VENDING Machine Catalog, Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
Beginners: 


GUITARS. Accessories—Guitar Maker's 
Books, Materials, Supplies. Free Catalog. 
Guitar Center, Box 15444, Tulsa, Okla- 
homa 74115. 


GUITARS. MANDOLINS, BANJOS. Com- 
piete stock of Gibson Martin guitars. FREE 
00 page catalogue parts and accessories. 
Big savings, New York discount 
Send 50c postage. handling. Eddi 
Guitars, 201 W. 49th, New York 10019. 


rices, 
Bell 


amplifiers. whole- 


ELECTRIC Guitars. 
PSM. Valley 


sale. Catalog 25c. Carvin, 
Center, Calif. 92082. 


58 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems, songs, Crown Music, 49-P | 
West 32. New York 10001. 


make home business tortues. 
Get free copy ‘‘Make Money B Y Ll." Dis- 
closes free advertising. profitable roducts. 
Mailco, 1554 Sepulveda, Dept C2692, Los 
Angeles 90025. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices. Closeouts, bankrupts. 
Dropship merchandise, Automobiles. World- 
wide imports. Pistons clothes. Free de- 
tails. International Buyers Box 4633-PS832, 
Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 
Get orders by mall We supply materials, 
instruction—everything. Free Home Busi- 
ness Details. CCSC. 7630CSB Gloria Ave., 
Van Nuys, California 91406. 


$100.00 WEEKLY spare room. Raise red- | 
worms odorless, soilless way. Charlie Mor- 
gan. Box 116-C, Bushnell, Florida 33513. 


POEMS. songs wanted for new song hits 
and recordings by America's most popular 
studio. Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records һу to 
Nashville artists, Write: Globe. 420 Broad, 
Nashville, Tennessee 37203. 


ست 


SUBSCRIPTION Ten Dollars per year. 
Song Request Magazine. Mount Morris, 
Michigan 48458. 


FREE! “Money In Music Booklet For 
Serious Minded Songwriters. West Coast 
Music Productions. Dept. A. 146 West Live 
Oak, Arcadia, California 91006. 


EARN Money raising fishworms for us. 


G Writers—Send Р 
SON riters—Send Poems. Songs to: Oakhaven-42, Cedar Hill, Texas, 


Weiss Music Company. 1472 Broadway, | Write: 
New York. New York 10036. 15104. 


P.L uu us 


WORLD' S Biggest Wholesale Supply. 


59 IMPORT - EXPORT =ë IMPORT - EXPORT Buy from 10.001 U.S.A., European. Japa- 
nese and Hong Kong Wholesalers. Many 

` PROFIT 700%. Details free. Airmail. 242 100. Details free. Airmail, 242 | below wholesale! Have your own imprinted 
Kangting Road. “Taipei, Formosa. Catalogs, Free Details. Bargainhunters 
Opportunities, Box T30-B,. Holland, Michi- 

60 BUSINESS o5 | — n 
= OPPORTUNITIES = — | IMPORT-Export opportunity. profitable 
world-wide. mail-order business from 

home, without capital; or travel abroad. 


We ship proven plan. for no risk examina- 
tion. Experience unnecessary. Free details 
Mellinger, Dept. C2692, Los Angeles 90025. 


m 


mailorder. $2M míg. $7000 import-export 

$10.000 sales. Free details—over thousand | 
easy sources. Counselor-3, Harlingen, Tex- | 
as 78550. | 


HOW and Where to Get Capital. port, | 


CLIP Newspaper items. $1.00-$5.00 each. 
| Details free. Walter, Box 1380-SA, Erle, 
Pennsylvania. 


l шшш „шш‏ ^ س 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 


136-В, Holland, і. Michigan 49423. 


SELL Gifts And Household Items—Make 
extra money. Toys. Jewelry. Stationery. 
Wrappings, АП Occasion, Easter Card As- 
sortments, Salable Samples on Approval. 
Free color catalog. Bonus Plan. Write: 
Hedenkamp. 361 Broadway. Dept. CD-8, | 
New York 10013. | йаша йр ums Р __. OOO 
| VENDING Machines—No Selling. Oper- 
| ate a Route of Coin Machines and Earn 
| 


МАКЕ MONEY IN MAIL ORDER. 
Practical book gives complete instructions. 
Details free. Martyn. 475 Fifth Avenue, 
Dept. PS29, New York, N.Y. 10017. | 


Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


„п. 


CONCERN тылы 


$15.00 HOURLY Profit — Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately ., before 
your territory is taken, Free booklet ex- 
plains everything. Send today. Then de- 
cide. Duravlean, C9-181 Duraclean Build- 
ing. Deerfield, Illinois. 


NEW Home Business! Made $2.000 One 
Month—part time. pres details. Matteson, 
Hartstown. Pa. 16131 


d 


DATACRAPT Tax Plan. 24 other sery- 
ices. Work home. Banks. merchants. doc- 
tors, shops buy vour reports. $65. estab- 
lishes you. Write: Datacraft-71B. Harlin- 
gen, Texas 78550. 


214 POPULAR SCIENCE 


IMMEDIATE Profits with no capital or 
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FREE “Franchise Profit Letter" tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 60801. 


FREE Book “990 Successful, Little- 
known Businesses," Work Home! Plym- 
outh-352T, Brooklyn, New York 11218. 


BIG Money—making new grenseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray, Wa- 
seca, Minnesota 56093. 


OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School, Dept. FC29, 1920 Sunny- 
side, Chicago, Illinois 60640. 


MAILORDER ... Profitable! Tested! No 
merchandise investment. 1006 markup. 
Dynamics. 1430PS Wells, Milwaukee, Wis- 
consin 53233. 


INSTALL Burglar wheres without pre- 
vious experience or costly equipment. Big 
profit, Free details. Nasco, 11071 Massa- 
chusetts, Dept. C2692. Los Angeles 90025. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details. Vikari's; Box 1312PSB. Salt 
Lake City, Utah 84103. 


МАКЕ 2 to 3 TM your eost wholesaling 
1001 products. Gifts, Mall Order Special- 
ties, Toys, Novelties, Carded Merchandise 

Guaranteed lowest below wholesale 
prices. Free home business details. SMC 
1630556 Gloria Ave., Van Nuys, Cal. 91406. 


MAEE Gorgeous original candles for all 
holidays and special occasions. Learn ex- 
pert Candle decorating, candlemaking, use 
of professional molds. Free details on 
home instruction method. Candle Institute, 
Dept. SV, 1600 Cabrillo. Torrance, Cali- 
fornia 90501. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars free! Write: 
Roberts. 1512 Jarvis, Room CR-3A, Chi- 
cago, Illinois 60626. 


PLEXIGLAS SIGN MAKING — Simple 
instructions and sup eae lets you make 
PROFESSIONAL Р! GLAS SIGNS. 
Starting kit $12.50 for зе: 120 Acrylic 
| Jetters and Acrylic background. Unlimited 
uses, great profit. Daytona Plastix. Dept. 
S. Box 6161, Daytona Beach, Fla. 32022. 


I MADE $40.000.00 Year by Mallorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F. 
Ypsilanti, Michigan 48197. 


PREPARE Tax Returns—Housewife Jo 
Ann Netzley made $5.500 last season. Train 
at home. VA Approved. National Tax 
School, Monsey 1AB, New York 10952. 


“MAILORDER . Cash-In-Advance 
Business!" Fre Catalog. Methods, 
1940-FD, Lafayette Hill, Pa. 19444. 


dl 


I MADE $17.000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United, Box 6284- B, Marietta. Ga. 30060 
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HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies .. in- 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie, 5711-PF-14th, Brook- 
lyn, New York 11219. 


BOOEEKEEPERS operate your own busi- 


ness. Details free. Universal, Box 664-P, 
Springfield, Missouri 65801. 
EASY Homework! Many Offers 25rc. 


Кат'ѕ, Box 64A, Meriden, Conn. 06450. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easilv 
made without moulds, Birdbaths. foun- 
tains, wishing-wells, benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft. 602 Athens Street, Altadena. Cali- 
fornia 91001. 


MAILORDER—Book dealers wanted! Ех- 
cellent **drop-ship'' proposition. Free sam- 
le imprint circulars, Unique Products, 
Sox 100, Dept. 9A-2. Arlington, Texas 


AMAZING Automatic Fish-hook. Free De- 
tails. Sample $1.00. Refundable. Aron, 61- 
PS. Mastic Beach, New York 11951. 
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AMAZING Opportunity! Fantastic new 
money-making offer. $100.000 income per 
year for life possible. Small investment. 


No selling. Free details: Hearn. Dept. 
165Е. 1810 Clayton Drive, Washington, 
D.C, 20021. 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamp. American, Excel- 
sior Springs. Mo. 64024. 


MERCHANTS Police Career! Patrol Lo- 
cal Business Buildings Nights. National, 
Box 327. Springfield- 7. Oregon 97471. 


REPAIR Electrical Appliances. Thou- 
sands of servicemen needed! Free Details: 
шпа Enterprises, Mount Vernon, Ohio 


DYNAMIC mney Making Business of 
vour own. Details Free. Roberts, Box 555 
P2. Walbridge. Ohio 43465. 


CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and be local 
agent, experience unnecessary. May start 
while presently employed, Five-figure in- 
come for responsible applicant. Informa- 
tion free, or sample for evaluation $3.00. 
S.K.R.S. Manufacturers. 2540 Olive Ave- 
nue, Long Beach. California 90808. 


PIANO Tuning Learned Quickly at 
Home. Tremendous field. Musical knowl- 
edge unnecessary. GI apprcved. Informa- 


tion free. Empire School, Miami, Flori- | 


da 33145. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard. Chicago, 60626. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSF, Los Angeles, Cali- 
fornia 90054. 


UP To $5.00 each for newspaper clip- 
pings! Free details. Philip, Box 368-N, 
Southfield, Michigan 48075. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson, Chicago 60645. 


s70 WEEKLY—Home spare time. Sim- 


plified mail bookkeeping. Immediate in- 
come—-easy! Auditax, 34741D, Los AN- 
geles 90034. 


MAKE $46 From Square Foot Plywood: 
o var or Bandsaw necessary. Free De- 
tails. 


p 


BIG Money Growing Fishworms, Crick- 
ets. Giant African Crawlers. Free Litera- 
ture. Fain's Hatchery. Edison. Ga. 31746. 
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without molds. Patented method. Ceme- 
{егу products, novelties, tiles. 
leak-sealing. _ Money-making projects. 
Booklet, detalls free. Men only. National 
Potteries. Grand Rapids, ‘‘Minnesota.”’ 
55744. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; Experience 
Unnecessary; Free Details: Roberts Com- 
any, 1741 Circle Road, Baltimore. Mary- 
and 21204. 
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MAKE Money producing honey. Big de- 
mand—not enough suppliers. Write: Geno- 
vese. Box 311-B, Cairo. М.Ү. 12413. 


—— 


1000; PROFIT Bronzing Shoes. Bro- 
chure. D-12 Drawer 11069, Kansas City, 
Mo. 64118. 


Wooderd. Bridgewater. Mass 02324. | 


COLORGLAZED Concrete pottery made | 


Basement | 


BUY No Plan Before My Information. : 


Wright, 4507 Cole; 259, Dallas, 
Texas 75205. 
BIG Profits. Toys. Gifts, Premiums 


Catalog $1.00 Refundable, Penn Co., 16621 
Judson, Cleveland. Ohio 44128. 

BECOME PROFESSIONAL DRIVING 
INSTRUCTOR. Earn 510.00 Hour. $300 
Week Part Time. Full Time. Business 
Yourself. Free Details. Write: Howard 
pavia, 1818 Evarts Street, Phila., Pa. 

154. 


"BANK — Approved''—$'1.000.00 
$15.000.00 Home. Instructions--5$1.98, 
Homecraftsman. 620 Taylor, Scranton, 
Pennsylvania 18510. 


T 
Details. 


a 


ful little known Businesses, New, 1403 Ath- 
ens, Mesquite, Texas 75149. 


$60.00 DAY. Manufacturing concrete 
Posts, Blocks. Mold Equipment Catalog 
1.00 refundable. Carlane, 1803 Fremont, 
apid City. South Dakota 57701. 


жылыды ылы ыы жыл-дын. 
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greatest proposition— for 
| printing plant owner! Ornsteen. DuQuoin, 
| Ilinois 62832. 


61 MONEYMAKING 
OPPORTUNITIES 
| 25 FREE Monevmaking Books . 


| Where? Moneymaker-CBB, Box 6359, Los 
| Angeles, California 90055. 


UP to $200 or more Weekly. List accounts 
for collection. No collecting. selling or in- 
vestment. Everything furnished. No d 

nite 


ence needed. Full or part-time. 
Bldg., 


Financial Service. Merchandise 
Dept. 369, Minneapolis, Minn. 55403. 

$1.00 EACH possible assembling Belts. 
Details 6c. Redikut's, 462-PS, North Park. 
Richland Center, Wisconsin. 
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$800.00 WEEKLY. my net profit, year. 
Magic Method Mail Selling. Free proof 
with samples, send stamped, addressed en- 
velope. Brewster, Box 1348-G, Clearwater, 
| Florida 33517. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
| NEW YORK RESEARCHER 
LEADING Research Firm seeking peo- 
ple to furnish honest opinions by mail 
from home. Pays cash for all opinions 
rendered, Clients' products supplied at no 
cost. For Information write: Research 669, 
| Mineola, New York 11501, Dept. CF-24, 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Verona, New Jersey 01044. 

SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today —We'll 
send your sure-fire selling kit by return 
mail. Dept. PA269. Superior Match Co.. 
1530 S. Greenwood, Chicago, Illinois 60609. 
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| §6 ACTIVE Franchise Opportunities 
| available all over USA, Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 

Stewart. 1085 Walnut, Des Plains, Illi- 
| nois 60016. 


| HOMEWORK, mailing circulars. Free 
. details! Cam Company, Dept. 155-KR, 
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WANT To Win A Contest? Write: 
Prizewinner, Box 11569, St. Petersburg. 
Florida 33733. 


те 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
| Farm-11, Plains, Georgia 31780. 
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HOMEWORK Pays! 75 Companies Beg- 
ging for Sparetime Workers! Complete In- 
structions, List. $1.00 Opportunitles. Box 

! 11071-EB. Indianapolis. Indiana 46201. 


Builds ` 


MAILORDER—Free details. 980 Success- , 


FREE. 208 Easy ways to make money 
taking orders for exciting new products— 
spare time, Send name, age. for 5 months 
free subscription. Opportumiiy, Magazine, 
850 N. Dearborn. Dept. 18-BM, Chicago, 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25с. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


START Home Mailorder Business. No 
Inventory. Purple Enterprises, Box 16291- 
B2. Jacksonville, Florida 32218. 


I MADE 5185,752.50 in twelve years 
working for American companies overseas! 
My story plus foreign employment tips— 
$1.25  Airmailed. Paul Smith, Casilla 

| 16112-PS. Santiago 9. Chile. 
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Plastic Laminating business at home in 
spare time. Material that costs lle brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
| full particulars free, Rush name on post- 
card to: Warner, Room CL-3-A, 1512 Jar- 


| 

| 

| 

| 

| 
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| MEN — Women! Start money-making 
| 

| vis. Chicago. Illinois 60626. 


$500-8800 MONTHLY. Raise small labo- 
| ratory-breeding stock for us, We supply 
equipment, breeders, instructions, Illinois 
Research Farms, Dept. SP-2, McHenry. 
Illinois 60050. 


ر 


SPARE Time cash. Sell Famous Hanover 
Shoes, Actual samples and sales kit Free. 
No experience needed. No age limit. Lowest 

rices for high quality makes selling easy. 

very man a prospect. Big daily commis- 
sions, For Full Details, write Hanover 
Shoe, 446 Carlisle, Hanover, Penna. 
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HOW to Make Money "Writing Short 
Paragraphs! No tedious study! I tell vou 
what to write. where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell. right 
away. Send for free facts. Barrett. Dept. 
C-86-MI, 6216 No. Clark, Chicago 60620. 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas aWarded. Free catalog. 
Write: Anderson School, Dept. В-2-С, 
Princeton. Illinois 61356. 
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INSPIRING book shows How To Get 
What You Want. Details Free. Shamrock 
Sales. Box 65, London. Ontario. Canada. 
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MONEY. clipping newspaper items. Free 
details. Smith, Box 124, Getzville, New 
York 14068. 


EARN $1000 to $3.000 month. Become 
Professional Bonding Agent. Fast Grow- 
ing Business. Details. Bonding School, 
1650 Ocean Avenue, Brooklyn, М.Ү. 11230. 


GOOD Money іп Home Shop. Write ''In- 
struction'', Box 2775, Pomona, Calif. 91766. 


LEARN the secrets of repairing junk 
batteries, ‘Fabulous Profits" at home. 
Batteryman 878, Palm Desert, Calif. 92260. 


WANTED! Addressers Commission 
mailers. Stamp required. Ooton Distribu- 
Lors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


CHURCHES. Clubs, Organizations: are 
you faced with the problem of raising 
money? We can help you. Howard, Box 
1647-PS, Sumter. South Carolina 29150. 


SELL Books by Mail. 400^; profit. Royal, 
Box 450-M. Cleveland, Ohio 44127. 


$20.000 ANNUALLY You Can Make in 
Auta Sales. $3.00. Mar-lo Products, 8150 
Roselawn, Dept. =5, Detroit, Mich. 48204, 


INTERESTED in Mailorder? Write: Ad- 
vance, Box 24. La Grange. Ill 60525. 


BECOME Notary Public! Free Particu- 
lars. Stationers Exchange, 405-5, Richardt, 
Evansville, Indiana 47711. 


FREE сору of world's leading contest 
magazine! Write: Prizewinner, Box 11569. 
| St. Petersburg. Fla. 33133. 
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EARN money at home! Home Addressers 
wanted! Send 12c stamps. information. 
Smith. Box 2469-Р51, Newark, N.J. 07114. 


MAKE money writing short items, para- 
graphs. fillers. Interesting. Rewarding. 
Start now. Information $1.00. H. B. Steffes, 
das 2р Park, Dept, 1, Chicago, Illinois 
6 1 


MONEY-Become a Finance Broker, Full 
or part time. RMP & Co.. Р.О. Box 901, 
Desk 2, El Reno, Oklahoma 73036, 


62 EMPLOYMENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment, Woodbridge, Connecticut 06525. 


HIGH Paying Overseas Jobs. Construc- 
tion, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109, Cortez, Florida 33522. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information and Forms, 
$1.00. Austco, Box 3623-F, Long Beach, 
California 90803. 


BOOMING Australia needs you now. 
Government paid transportation allow- 
ance. Unlimited opportunities. 1969 Hand- 
book $1.00. Associated, Box 17C2, Lafay- 
ette, California 94549. 


63 SPECIAL SERVICES 


VACATIONERS. $1,000,000 
itemizes vour expenses for 300, 400, 500, 


WILL you test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home, car. Send no money. Just your 
name. Kristee, 159, Akron, Ohio 44308. 


Line! Big 40% Profit Showing Wedding 
Invitations And Over 50 Exciting Acces- 
sory Items. Sideline For Printing. Christ- 
mas Card Salesmen. Free Display Album. 
Elmcraft, 7201 S, Cicero, Dept. WE-171, 
Chicago, Illinois 60629. 


67 SALESMEN —DISTRIBUTORS 
WANTED 


GET Free Sample $2.00 Deluxe 24-card 
Everyday Greetings Assortment to make 
extra money. It's easy! Keep $1.00 profib 
on every box. 250 fast sellers pay you big- 
ger earnings, Experience unnecessary. 
Samples on approval. Cardinal. 1400 State, 
Dept. 50-T, Cincinnati, Ohio 45214. 


GOOD Man. Mature. Short trips around 
county, Part time. Excellent earnings. 
Write. Cyclo Mfg.. 3816 Dahlia, Dept. 119. 
Denver, Colorado 80201. 


GET New shirt outfit free! $90. weekly 


| on 5 average orders a day. Famous quality 


computer 


600 miles/day. Also calculates airplane, : 
railroad, bus fares. Discover the economi- : 


cal way to travel. $2.00, total mileage, 


made-to-measure dress and sport shirts at 
$4.95 up, sell to all men. No experience 
needed. 1 or part time. Write: Packard 
m: Co., Dept. 118, Terre Haute, Indiana 


EARN Big Commission Ful or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialtles Plus calendars in season. No 
experience, No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 


number adults, children. Computers, 2235 | business, Start now. National Press, Dept. 
California B200, Mountain View, Califor- . 31G, North Chicago, Ill. 60064. 


nia 84040. 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst, New York 11373. 


"INFORMATION''—any subject devel- 
oped, Accurate, dependable. Details. Bond, 
Chester, Okla. 73838. 

AUSTRALIA: 


Remailing, Souvenirs. 


Special assignments. Business representa- . 


DO You wish to use or sell a plant food 
that is field proven, shows the greatest 
results at lowest cost? Something different 
in sales and use. Big monthly income 
or get your fertilizer FREE. Campbell's 


' Gro-Green, Rochelle 275, Illinois 61068. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 


‹ more money on your own in selling. Write 


tion. Professional services. Box 38, North- . 


bridge, N.S.W. Australia. 


INFORMATION On Any Book or Prod- 
‚ us today; we put you in business by return 


uct. Beasley. Hox 867P, Richmond, Vir- 
ginia 23207. 


66 AGENTS WANTED 


: furnished free! 
. Superior Match. Dept. 


SELL Gifts And Household Items— Make . 


extra money. Toys, Jewelry, Stationery, 
Wrappings, All Occasion, Easter Card As- 
sortments. Salable Samples on Approval. 
Free color catalog, Bonus Plan. Write: 
Hedenkamp, 361 Broadway, Dept. CD-8, 
New York 10013. 


SELL Cemetery Memorials. Free Kit. 
Wenz Company, Inc., Allentown, Pa. 18104. 


WANT To Make To $100 A Week 


U 
spare time, and get free shoes for life, ; 


too? No investment. Rush card for free 
details. Mason Shoes, K651 Chippewa 
Falls, Wisconsin 54729, 


YOUR Own business—Suits $1.50: Over- 
coats 65c; Mackinaws 35c; Shoes 12!5c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
reet 2108-J Roosevelt Road, Chicago 

А nois. 


EVERY man a prospect, Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips. cuff links, lapels, iden- 
tification badges, individualized with cus- 
tomer's name and emblems. Cap badges for 
иск, bus, taxi, police, firemen, also 

ostal, letter carriers and heavy construc- 

ion emblems. Choice 3000 emblems. Hook- 
fast, Box 1088-PS, Providence, R.I. 


LIFETIME Income. Business Loan Rep- 
resentative, Write: Financial, 28 E. Jack- 
son, Suite 1204-2, Chicago 60604. 


216 | POPULAR SCIENCE 


Specialty Salesman Magazine. Desk 6B, 
307 North Michigan, Chicago 60601. 


SELL Advertising book matches. Write 


mail, handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
Top commissions daily! 
: P269, 7530 5. 
Greenwood, Chicago, Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City, Missouri 64106. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. portunity Magazine, 
850 N. Dearborn, Dept. 18- BS. Chicago. 


EXCITING new product. Big profits! 
Exclusive! Test it yourself. Sample offer. 
Send no money, Just your name. Кгіѕіее 
131-A Akron, Ohio 44308. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men’s, 
women's line for dress, work, play. High- 
est commissions. Shoes for yourself. ig 
outfit Free. Write: Bronson, Dept. 149, 
Minneapolis, Minnesota 55408. 


NEW Car Thief Signal. Lightning Seller. 
Samples for trial. Northwest Electric, Ave., 
913 Mitchell, South Dakota 57301. 


BIG earnings selling Hertel Bibles. New 
Jj-dimension cover, finest reference edition 
sells fast. Demonstrator furnished. Big 
commissions. International Book, Dept. Р, 


| Box 118, Wichita, Kansas 67201. 


PERSONAL Protective Devices Now in 
Big Demand due to increased crime rate. 
Proven. Sell easy to Drive-Ins, Stores. 
Nurses. Night Workers. Motorists. Sales 
Experiente unnecessary. Get Profit details 


SELL America’s Biggest Value Wedding | DOW. Hagen Supply, Dept. CF2, St. Paul, 


Minnesota 55107. 


68 REMAILING SERVICES 


rates. PS 
Florida 


MIAMI remails 25c. Month] 
Marle, Box 1266, Coral Gables, 


LAS VEGAS-—Best Re-mail Address. 25c 
single, $3.00 monthly. Instant Service. 
Business Remail Specialty. 1145 June Ave- 
nue, Las Vegas, Nevada 89104. 


SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil Ecuador. 


REMAILING — Receiving 25C, | $3.00 
monthly, confidential. 797 N. Marshall, 
Milwaukee, Wisconsin 53202. 


ALAMO City Remails 25c each. Brown, 
331 Ira, San Antonio, Texas 78209. 


ST. LOUIS Remails ... 25c each: $3.00 
monthly. Bausell Box 277, St. James, 
Missouri 65559. 


RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 
bra. Calif. 91802. 


RECEIVE big mails. Send 25c to: A & R, 
935 McCulley, Fort Worth, Texas 76108. 


REMAIL Houston, Secret and discreet 
receiving and forwarding, Monthly. 25c 
single, 8050 Main, Houston, Texas 77025. 


SUDDEN Remails 25c—$3.00 Monthly. 
P. O. Box 1259, Las Vegas, Nevada 89101. 


ALASKA  Re-Airmails. Singles 50e: 
Month! 5.00. KARMS, Box 2463-B Ko- 
diak. Alaska 99615. 


69 CONTESTS 


WIN MONEY EVERY MONTH 


sas City, Missouri 64111. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 


EDUCATION & 
INSTRUCTION 


72 


REPAIR Watches. Step up income. 
Unique home course. Watchmaking, WOA, 
Fox River Grove, Illinois 60021. 


PHOTOGRAPHIC RETOUCHING. Good 
spare-time income at home. Interesting. 
artistic career, Free information. Hamilton 
Studios, Dept. QR-39, Claymont, Del. 19703 


AMAZING  Autosuggestion record re- 
leases fantastic mental power overnight! 
Trial offer expires soon. Write: Forum, 
oe AEZ, 333 North Michigan, Chicago 
60601. 


PROFITABLE Watch Repair home 
course, Sample lesson free. Watchmaking, 
WO, Fox River Grove, Illinois 60021. 


DRAFTING—Learn at Home! U.S. Gov- 
ernment reports ‘42° more Draftsmen 


School of Drafting-PW, Newport, Cali- 


fornia 92660. 


COMPUTER PROGRAMMING—the big 
opportunity career. New recognized corre- 
spondence course. No maths needed. FREE 
brochure. Canadian Institute of Science & 
лоо; 263P, Adelaide St. W., To- 
ronto. 


MISSOURI Auction School. СЇ Ар- 
proved, Free catalog. 424-05 Nichols Road, 
Kansas City, Missouri 64112, 


EARN Your Degree In Electronics En- 


gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature, Cook's Institute 
Of Electronics Engineering. P. О. Box 
ne Houston, Texas 77036. (Established 
1945. 


TRAVEL AGENTS make $8588. Exciting, 
Booming Careers! Easy Home-Study Plan. 
Free! "Travel Career Kit." Write: North 
American School of Travel-PW, Newport, 
California 92660. 


BOOKKEEPERS — Operate Your Own 
“Dollar-A-Week’’ System. Ellis. Box 203, 
Cedar Grove. North Carolina. 


PIANO Tuning quickly learned with home 
study course. Diploma granted. American 
Tuning School, Gilroy, California 95020. 


DEVELOP Mind Power, personality. 
memory While asleep! Free details. SLRA, 
Вох 24-SF, Olympia, Washington. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 3, Ia. 


LEARN Civil and criminal investigation 
at home. py steady, good pay. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 332. Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation’s highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
fhe 26034 Inwood Road, Dallas. Texas 


EARN as you learn. camera repair, Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions. 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado. today. 


COMPLETE Your High School at home 
in spare time with 71-year-old school. 
Texts furnished. No classes, Diploma. In- 
formation booklet free. American School, 
Dept. X246 Drexel at 58th, Chicago, Illi- 
nois 60637. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 


Mountain. Pisgah, Alabama 35765. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 


Write IGAS, Inc.. 325 Jackson. Dept. 
2AR2. Chicago 60806. 
GAME Warden, Government Hunter. 


Forestry, Park and Wildlife Services an- 
nounce job openings regularly. Prepare at 
home for outdoor work. good pay. security. 
Complete information Free! Write North 
American School of  Conservation-PW, 
Newport. California 92660. 


LEARN landscaping and the growing of 


| 
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DRAFTING—Home Courses $25.00. Send 
$2.00 First Lesson. Prior. Inc.. 23-09 169th 
Street, Whitestone, New York 11357. 


SUPERIOR Auction School. Nation's Top 
Auctioneers Own and Instruct. 120 East 
Cerrogordo, Decatur. Ill. 62523. 


ADVERTISING ART, home study spare 
time. Send for FREE trial lesson. to be 
corrected, by artists of an advertising 
agency—net a school, Learn from the 
"pros''—actual art assignments. Earn 
while you learn. Write: ALVIN EPSTEIN 
ADVERTISING. 1737 F St. N.W.. Dept. 
301, Washington, D.C. 20006. 


PENMANSHIP — m Improve poor 
penmanship quickly. Details free. Ozment. 
Box €65-35. St. Louis, Missouri 63188. 


MINISTERIAL Colleze Degrees Granted. 
Residential Approved For Veterans Exten- 
sion Courses. Soms, 887 West Spruce Ave.. 
Ravenna, Ohio 44266. 


IMPROVE your mathematics. Take 
short courses in algebra. trigonometry. or 
calculus for electronics. college prepara- 
tion or other applications. 
Box 7533, 


and Review Center, Dallas, 


Tex as 75209. 


$1.000.000 MEMORY. Yours Overnight. 
Free details. Box 444PS. Maywood, Cali- 
fornia 90270. 


FOUR Giant Full Color Wall Maps. 3 X 


States Map. All Four $2.95 Guaranteed. 
Mapall Box 16177, Fort Worth, Тех. 16133. 


73 CARTOONING, 
SIGN PAINTING 


"HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS''—Everyvone who likes to 


Home Study | 


draw should have this book; Free. Write: | 


Cartoonists' Exchange, 192 Pleasant Hill. 
Ohio 45359. 
23 LESSON Compact Cartoon Course 


And Cartoonist's Magazine 82.00! Tooners, 
Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting — Instructions, Bmushes. 
Equipment. Free Catalogue. Kaufmann 
Supply. Centertown. Missouri 65023. 


"PAINTING Signs. Lettering Tricks" 
(Deluxe Edition Airmailed $1.25) (Artist 
Pastel Portrait from your Photographs 
$6.00), Harris Studio, Р.О. Box 1567, Port- 
land. Oregon 97207. 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City, California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 


) Chicago. Ilinois 60638. 


plants. Start a profitable business part or | 


full time. Free information without obli- 
gation. Lifetime Career Schools. Dept. 
A-592, 2251 Barry Avenue, Los Angeles, 
Calif. 90054. 

EARN your Electronics Engineering DE- 
GREE, mostly by correspondence. G.I. Bill 
approved. Free Catalog. Grantham. 1502 

Western, Hollywood, California 90027. 


BE a Real Estate Broker. Big earnings. 


' tails. 


Prepare quickly, easily. GI approved. Free: 


Catalog. Weaver School. 3519-R Broad- 
way, Kansas City, Missouri 64111. 


AUCTIONEERING—Resident Or Home! 
Study Course. Nashville Auction School. 
2004 West End. Nashville, Tenn. 37203. 


USED Courses! Books! List 10c. Smiths’, 
124 Marlborough, Salem, Mass. 01970. 


OPERATE Collection Agency 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


LEARN Bartending-Home Study Course. 
300 East Armour, -517C, Kansas City, ` 
Missouri. 


"Little | 


DETECTIVE Course. Free Information. 
Criminology Institute, Box 202, Geronimo, 
Ok!ahoma 73543, 


DETECTIVE Profession, Home Study. 
Lapel Pin. Certificate. Future 2759CB 
West Broadway, Los Angeles, Calif. 90041, 


77 LOANS BY MAIL 


PAY bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
World Finance Company, Dept. 
AWN-020B, City National Bldg.. Omaha, 
Nebraska 68102. 


BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, : 


. Dept. 11-A. 200 Keeline Building, Omaha, | 


| Nebraska 68102 


|79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances. Furniture, 
| Sports Equipment, Televisions, Cameras. 
Watches. Jewelry. Thousands More. Huge 
' Discounts to $1. 000.00 on New Automobiles. 
‚ All Makes. Free Details. Wrie Today; 
"Worldwide Bargainhunters, 
Holland, Michigan, 


| 
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500,000 BARGAINS below wholesale. 
Buy name brand merchandise 10с on dol- 
lar, Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1.400. new automo- 
biles. Free details. International Buvers, 
Бох i ebbe RB Colorado Springs, Colorado 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston. Box 144E, New Pres- 
ton. Conn. 06777. 


800.000 PRODUCTS Wholseale! Terrific 
Wholesalers, 1265 Broadway, 


ELECTRIC Guitars, amplifiers. whole- 
sale. Catalog 25c. Carvin, PSW, Valley 
Center, California 92082. 


FREE... Wholesale Catalog. Guns, Re- 
loading Tools, Clothing. Traps, Decoys, 
Calls. Boats, Finnysports (PE), Toledo, 
Ohio 43614. 

80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 

AUTHORITATIVE Information on Any- 
thing! Send $2.00 (deductible). Metzler 


Research. P.O. Box 22065B, Long Island 
City, New York 11102. 


3 RUBBER STAMPS & 
OFFICE SUPPLIES 
MONOGRAM Rubber Stamps $1.00. Free 


Brochure, Bradford's Stamps. 2439 Wash- 
ington St. E.. Charleston, W. Va. 25311. 


POCKET Stamp Printer, 
денш 89c. Ormiston's, Stockport, 


RUBBER Stamps—4 Lines $1.25, Cata- 
log. Williams. 10024 Oxborough Road, 
Minneapolis, Minnesota 55431. 


ADDRESS Stamp $1.50: Signature $2.80. 
Catalog. Carrols. McLoud, Okla. 74851. 


4 PRINTING, 
MULTIGRAPHING, ETC. 
1,000 BEAUTIFUL LABELS. 50c. 


Personalized rubber stamp, 50c. Discount, 
Malibu, California 90265PS. 


. Pioneer PS-2. Island Park. New 
York 11558. 


1.000 GUMMED Address Labels .. 
$1.00. Walt's, Box 966, South Bend, Indi- 
ana 46624. 


Free Samples, 
Scott, 603 Sixth. Lincoln, Illinois 62656. 


DELUXE Business Cards. 


1.000 BUSINESS Cards, $4.50 .. . Post- 
paid!! “Raised Lettering’ . . . Samples! 
Noble РӘ2, 505 Буе, Bellmore, New 
York 11710. 


1.000 BUSINESS Cards ( THermograph) 
$3.25. Samples. Send Self  Addressed 
Stamped Envelope. Aztec. 25 Victoy Blvd., 
Dept. PS. Staten Island, N.Y. 10301. 


OFFSET Printing. — service, 
Mimeo Press, 835 Falls, Rocky Mount, 
N.C. 27801. 


AMAZING Business Printing values. 
PA EAE Print Shop. Box 576P, Green- 
ville, R. I. 02828. 


FREE Literature: Address Labels. Busi- 
| ness Cards, Printing, Rubber Stamps. Jor- 


Box 730-B. | dans s, 552 West O'Connor. Lima, Ohio 
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1,000 ZIP CODED GUMMED address 


GOOD Business Cards. Write: Goodall 
Printing, 68-A Joost. 


fornia 94131. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits. tvpe. supplies. Send 
dime for illustrated supply book and sam- 
pies. егу, Inc.. H-8, Meriden, Connecti- 
cut 06450 


PRINTING Presses. Type. Supplies. 
Lists бс. Turnbaugh Service. Mechanics- 
burg, Pa. 17055. 


WHOLESALE Offset Presses, 6c Stamp. 
Maurice Bower. Route 3, Floyd, Va. 24091. 

DEEP Face Hard Type for better Rubber 
Stamps and Printing. Complete line of 
stamp presses and supplies. Buy Direct. 
Barco rre Manufacturing. 237 Evergreen, 
Bensenville, Illinois 601068. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
free, Star Stay Supply. 732 Federal 
Chicago. Ill. 60605 


LOW Priced Rubber Stamp Manufactur- 
ing Supplies. Starting Outfits. 
1432 Major. Jefferson City, Mo. 65101. 


RUBBER Stamp Outfits. Supplies. Kie- 
wiet. 2025 Barney Road, Ealamazoo, Mich- 
igan 49007. 


87 TOBACCO, PIPES, CIGARS 


MEERSCHAUM Pipes—Big Savings. Free 
Literature. Box T13PS. Coconut Grove, 
Florida 33133. 


8 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold. Jewelry. Gold 
Teeth, Rings. Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Рге- 
cious Metals, 6 E. Monroe, Dept. 157, Chi- 
cago 60603. 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth, Watches, Diamonds, Sil- 
vxerware. Platinum, Mercury, Spectacles. 
Free information. Rose Industries. 29-Y 
East Madison, Chicago 2. 


WANTED-gold, silver, platinum (any 

form), mercury. Information free. Wil- 
mot's, 1067 Bridge St. Grand Rapids. 
Michigan 49504. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American, Box TT-BB. Fox 
River Grove, Illinois 60021. 


USED Wrist, Pocket Watches—$3.00 u 


л 


Free list. Southern Watches, 5-PS, Sou h 
Wabash, Chicago 60603. 
WATCHMAKERS' — Jewelers’ Catalog. 


Surprise, 
Tools $35.00. Bengall' 5, 
Encino, California 91316. 


90 GIFTS 


“GOLD JEWELRY SALE.” $5.00 Brace- 
. Ladies’ 


to: Jewelry Sale, Box 6585, Providence 
R.I. 02904. 


92 MODELS— SHIPS, 
PLANES, ROCKETS 


SHIP Modsis, Kits, fittings, plans, books 
о, engines, motors. Big illustrated cata- 


Ос. Mass. residents add 3°; tax. James 
Bliss & Co.. Dept. PS. Route 128, Dedham. 
Massachusetts 02026. 
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San Francisco. Cali- | 


Martins, 


| yers, Companies. Inventors. 


SHIP and Yacht model fittings: 
construction Hull Kits; зери. 
50c for Illustrated catalog. A. J. 
Ince.. 1003 Etowah Avenue, 
Michigan 48067. 


Send 
Fisher. 
Royal Oak. 


SHIP models catalog 25c. Scientific 
Inc., 100 Monroe, Newark, N.J. 07105. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines. 
launchers trackers, rocket aerial cameras. 
technical information. Fast Service, Estes 
Industries, Penrose 3, Colorado 812410. 


ROCKETS!! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 
— Cones — Parachutes — Launchers. 
Giant Illustrated Catalog — rocket data 
diagrams — 25c. Rush Delivery. Cen- 
ur 
zona 85001 


SHIP Model Kits—Schooner America, 
Frigate Essex. etc. Fittings, Plans. Books. 
40 Page Catalog 50c. Model Shipways. 
Folio P, Bogota, New Jersey 07603. 


ROCKETS! Flying models, Engines, be- 
ginning through advanced. Catalog 25c. 
Rocket Development Corporation, Route 
3-5, Seymour. Indiana 47274. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Brothers. 
2041 Chicago Ave.. Chicago 60622. 


94 FOR INVENTORS 


INVENTOR'S Books—' Write for free list. 
Inventors Bookshop. Box 61, Dept. SB. 
Leonia. New Jersey 07605. 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; nited States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free 
tion Record' and “Recommended Protec- 
tion Procedure.” Airmailed! Write: Ray- 
Mond Lee, Invention Developer. 230-V 
Park Avenue, New York City 10017. 
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U.S. Patent Oflice Searches, 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 


PATENT SEARCH SERVICE For law- 
‘Confidential 
report" including copies of related United 
States patents rushed ''Certifled Airmail.'' 
Free! Information. Write: Congress Patent 
Search Company. 911-A Warner Building, 
Washington, D.C. 20004. 


PATENT байтенея complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free “Protection 
Forms'' and ‘‘Patent Information." Write 
American Patent Search Company. Dept. 
Ви 14th St., N.W., Washington. D.C. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions. Expert searches performed in the 
U.S. Patent Office. Your inventions and 
ideas engineered for maximum pacat pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting, 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner. 
Woolworth Building, New York. 


PATENT Searches, including copies of 
related U.S. Patents, Inventors, attorneys, 
manufacturers use our “Worldwide” Air- 
mail service! ‘‘Invention Record form 
and "Information Every Inventor Necds,"’ 
send free! Hayward Company. 1029F Ver- 
mont Arve.. Washington 5, D.C. 


Pine | 


Aerospace, Box 1988a, Phoenix, Ari- | 


“Inven- | 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 77th. Oakland, Calif. 94605. 


QUALITY PATENT SEARCHES! 
ferred by Professional Inventors. Law- 
vers, Manufacturers. ‘‘Confidential Re- 
port’’ Including related United States 
patent copies ''Airmailed Certified." Free 
Information! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W.. Washington. D.C, 20005. 


Pre- 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies. $6.00. Qualitv searches expertly 
administeied. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th. N.W., Washington 5, D.C. 


INVENTORS-—Do vou want to sell or 
license vour Invention on cash or royalty 
basis? Write: Kessler Corporation, C-72- 
FI, Fremont, Ohio. 


IMMEDIATE cash. for Patent Applica- 
tions, free Patent Searches, Write for de- 
tails. Universal Patents, 184-B Marion, 
Ohio. 


95  INVENTIONS WANTED 


FREE “Directory of 500 ENT 
Seeking New Products." For information 
regarding development, sale, licensing 
of your patented unpatented invention. 
Write: Ravmond Lee Organization, 230-W 
Park Avenue, New York City 10017. 


INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors. Dept. 30C. 635-F Street, N.W., 
Washington, D.C. 20004, 


INVENTIONS  Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer. Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service. 422-0604 Washington 
Building, District of Columbia, 5. 


INVENTORS! Outright cash sale ог 
royalties for your inventions. Patented. 
Unpatented, Active demand from our client 
Manufacturers. Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
tion Brokerage. 78 Wall Street, New York, 
New York 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
er3 eagerly seek new items. Patented, Un- 
patented. Financial assistance if needed. 
25 Yenrs proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Inventing Broker, 80 Wall St.. New York. 


INVENTORS! We will develop, sell your 
idea or invention. patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free information write Dept. 
54. Wall Street Invention Brokerage, "9 
Wall Street, New York, New York 10005. 


INVENTORS! Don't sell your invention. 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept. S, 79 Wall Street, New York 5, N.Y. 
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INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented. 
unpatented. Free booklet outlines royalty 
rates, requirements. Write Kessler Cor- 
porated. © iia Fremont. Ohio. 


INVENTIONS wanted, Patented: unpat- 
ented, Tremendous Manufacturers lists. 
Global Marketing Service, 2420F th, 
Oakland 5, California. 
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WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions. 298-0, Marion. Ohio. 


99 FOR SALE MISC. 


SAF-T-ARM. Amazing ladder stabilizer. 
Information: Fracon Company. Inc., 690 
Wellesley St., Weston, Mass. 02193. 


FREE list of items for sale. Write to: 
Pawara Aton, 2943 N. Halstead. Chicago, 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
Ores analyzed, Mercury Terminal, 
wood. Massachusetts 02062. 


101 EMBLEMS & BRASSARDS 


NAZI! Relic Collectors. Large 2'x3' 
Flags $3.00. Arm-bands $1.00. 3 Different 
$2.00. Illustrated Catalog $1.00. Free with 
order. W.W. S, Box 2063 St. Louis, 
Missouri 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


gold, 
Nor- 


sath! - 


AMAZING Performance! Newest Models 
—TYeasure Detectors. Sensational low 
prices! Complete models and kits from 
$14.95 to 5129.50. Let us prove it. Free 
catalog. Jetco Electronics, Box 132-PS, 
Huntsville, Texas 77340. 


FIND BURIED TREASURE with the 
most popular transistorized metal detector 
in the country. Treasure Probe available 
as kit ($14.88), assembled ($18.88). with 
powerful built in speaker ($24.88). sche- 
matic, parts list, and step by step instruc- 
tions $1.00, Ten day money back guaran- 
tee, Free catalogue available. Treasure 
Probe, Dept. PGA, Р. О. Box 64, Lakewood, 
New Jersey 08701. 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyist! Find gold, silver. 
relics with world famous Detectron Metal 
Detectors. Free information. Terms, De- 
liver immediate. Detectron. Dept. 2-PS. 
Box 243, San Gabriel, California 91778. 


“TREASURES, VALUABLE COINS, 
GOLD. SILVER jewelry and relics easily 
found with White's metal-mineral detec- 
tors, designed especially for the prospec- 
tor and Treasure Hunter. GET 
TERMS. Free Catalog: White's Electron- 
ad Іпс., Room 361, Sweet Home, Oregon 
9 226. ' 


FIND buried treasure with new revolu- 
tionary analytical metal detector, Features 
push button tuning, automatic tuning, 
loudspeaker, negligible ground pickup. 
greatest range. Free catalog. Gardiner 
Electronics, Dept. 1. 4729 N. "Tth 
Phoenix, Arizona 85013. 


FISHER '"METALERT'' award-winnin 
Model 70. Brand new treasure and meta 
detector for exciting results! Unsurpassed 
sensitivity, Use anywhere, even beaches 
and streams. For Free literature write 
Fisher Research, Dept. PS2, Palo Alto, 
California 94303. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics. Moneyback 
Guarantee. Terms. Free Information. Un- 
derground Explorations, Dept. D. Box 793, 
Menlo Park. California 94025. 


TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect buried gold, 
silver. coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A41, Box 10839, 
Houston, Texas 77018. 


LOCATING Service— Any Item—Device. 
James D. Williams, 4808 W. Washington 
Blvd., Los Angeles, California 90016. 


URECON metal finder, 8" head, transis- 
torized. $40.00. delivered. URPA Coro.. 
6304 Beechwood, Sarasota, Fla, 33581. 


‘METAL  locators-Accessories. Write: 
Гена, ‚ Inc.. Box 101-B. Springfield, 
a. 


103 OF INTEREST TO 


WOMEN 


SELL Greeting Cards—-Make extra mon- 
ey. All Occasion Assortments. Easter. Sta- 
tionery, Wrappings, Gifts, Toys. Jewelry. 
Experience unnecessary. Salable Samples 
on Approval Free color catalog, Bonus 
Plan, Write: Hedenkamp. 361 Broadway, 
Dept. CD-9, New York 10013. 


MAKE Money in Arts and Crafts. No 
tools or talent needed. Start your own 
business. or hobby! Free information on 
new home study course. Lifetime Career 
Schools, Dept. E-291. 2251 Barry Avenue 
Los Angeles. California 90064. 


HAVE Profitable Sparetime Hobby Lac- 
ing and Assembling our beautiful produ 
Cuties. Warsaw 15, Indiana 46580. 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed — Monevmaking 
$1.00. Davyr's Opportunities, 
Holland, Michigan 49423. 
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SELL Gifts And Household Items— 
Make extra money. Toys, Jewelry. Station- 
егу. Wrappings. All Occasion, Easter Card 
Assortments, Salable Samples on Approval. 
Free color catalog. Bonus Plan. Write: 
Hedenkamp. 361 Broadway. Dept. CD-8, 
New York 10013. 


Instructions, 
Box 730-B., 


$75.00 THOUSAND. Home Addressing! | 


Longhand. Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348- YT, Clearwater, Florida 33517. 


WANT to Make Monev Selling Exciting 
New Products, Send name for free 5 Month 
Subscription. Opportunitv Magazine, Dept. 
18-BO. 850 N. Dearborn. Chicago. 


NEWSPAPER Clippings Urgentlv Need- 
ed. Highest prices paid. Send stamped, 
addressed envelope. free details, Brewster, 
Box 1348-NCWR, Clearwater, Fla, 33517. 
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SPARE Time Typing Income, 17 Meth- 
ods $1.00. RonCrum, Box 76. Bloomingdale. 
NOW TEPE DABI о unn Jersev 07403. 


"PROPHET ` PROPHET Elijah Coming Before Coming Before 
Christ” Wonderful Book Free, 58 Megiddo 
Mission, Rochester 18 New York, 


$3.00 Hour dva 
Sewing Babywear, Aprons. Kutiekay. P. О. 
Box 9194 PS, Fort Worth, Texas 16107. - 


HOMEWORKE RS! ! 


HOW to Make Money Writing Short 


Paragraphs. Information Free. Barrett. 
Dept. C-86-M3, 6212 N. Clark, Chicago 
60626. 

EXPOSED .. . Successful home typing 


methods. Trade secrets ... Complete ex- 
clusive manual. $1.00 postpaid. Satisfac- 
tion guaranteed. Details for stamp. Arrow 
Typing Services, Box 3015-B. Milwaukee. 
Wisconsin 51218. 


$500 MONTHLY POSSIBLE--clipping 
news at home. No experience. Free infor- 
mation. Send stamp. American, Excelsior 
Springs. Mo. 64024. 


REN 


HOME Typing. Earn up to $100 weekly. 
Instructions, employers' list, $1.00. Satis- 
faction or refund. Summithouse. Box 377- 
PS, Corte Madera, California 94925. 


ATTENTION home addressers. Employ- 
ers' list free! Mailer. Box 218. Allen Park. 
Mich. 48101. Enclose 25c handling. 


MAILERS Wanted. Send = Seams For 
Details. Smyre's, Newark. N. J. 07101. 


105 MISCELLANEOUS 


SAVE $4.00, plus time, plus effort. We 
wil have 100 companies mail vou their 
offers. It would take 100 post cards, plus 
time to find their ads, plus time to write 
to them. We do this for you. Send $1.00 
(you save $4.00) to: Savtime Co., Box 693, 
Mineola. М.Ү. 11501. Dept. 702. Uncondl- 
tional Money Back Guarantee. 


WINEMAKERS: Free illustrated catalog 
of yeasts. equipment. Semplex. Box 7208, 
Minneapolis, Minnesota 55412. 


GOVERNMENT Lands... Low as $1.00 
Acre! Millions Acres throughout U.S. De- 
tails 10c. Land Digest. Box 11071-EB. In- 
dianapolis. Indiana 46201. 


WINEMAKING ... Grape, Elderberry, 
Dandelion. Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions. Recipes, and Supplies Cata- 
log. $1.00. Continental. Box 11071-EB, In- 
dianapolis, Indiana 46201. 


MAGNETS, All Types. Specials—20 disc 
Magnets. or 2 stick magnets, or 10 small 
bar magnets. or 8 assorted magnets. $1.00. 
Maryland Magnet Company. 5412-B Gist, 
Baltimore. Maryland 21215. 
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WINEMAKERS--Free Catalog and Rec- 
ipes. Kraus. Box 451-N. Nevada. Mo. 64112. 


— 


RECEIVE Magazines - Samples, Cata- 
logue Agency, Homework Offers. Get List- 
ed 35c. Rorick Mailer, Pleasant Plain, 
Ohio 45162. 


ADULT books. magazines. Catalog 10c. 
Hinson. Box 163, Nashville, Tenn. 37202. 


SAVE Money. Homemade wine recipes 
$1.00. Hamilton. Box 16094, Wichita, Kan- 
sas 67216. 


ي 
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SLEEP — Without Pills. Simple Exercises, 
64 Page Book. Only 51.00. Money Back 
Guarantee, Earl's, 121 East Melrose Ave- 
nue, Findlay. Ohio 45840. 
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MAKE Your Own Wil! Two forms 
$1.00. Kave. 226 Rolling Green PS2, San 
Antonio, Texas 78228. 
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MAGNETIC Weather Forecasting Month- 
Iv, 52.00 year, Box 1041. Waterloo, Iowa. 


PERSONAL 


Send $1.00 and 
38866. 


SECRET Law Wipes Out All Debts. Free 
details—immediate relief. Counselor-16, 
Harlingen, Texas 78550. 

` OVERSEAS Jobs—Europe. South Amer- 
ica, Australia, Far East. etc. 2000 open- 
ings all trades. Construction, Office, Engi- 
neering, Sales, etc. $400 to $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport, Box 
536-P, Miami, Florida 33148. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel, Write Hand 
Lock Products. Preston 2. Ontario, Canada. 

RAISE Money. consolidate bilis. Free 
| amazing details. Write: Interstate, 28 E. 
Jackson, Suite 1204-PS, Chicago 60604. 
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FOR Your Horoscope. 
Birth Date to Box 96. Saltillo. Miss. 


ADVICE on personal or business prob- 
lems—sincere, helpful, Send $2 to: Lee, 
139 W. Maple, Birmingham, Mich. 48011. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


BIRTH Certificates, Marriage Certifi- 


cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington. D.C. 20044. 


INVENTION simple. safe, almost un- 
noticeable makes mature men act 10-20 
years younger, $3.00. Complete refund if 
unsatisfied. THE RING OF YOUTH. Box 
3675. Grand Central. New York 10017. 


"NEW Hope For Your Hair." 190 Pages 

hair aids, including dermatologist's bald- 
ness treatment—-$1.00. Collins, 60151-B, 
Oklahoma City 73106. 
LEG Sore Sufferers—Send for Free Book 
on proven Viscose for relief of pain and 
aches of leg ulcers, swelling. itch, rash, 
due to deep vein congestion. Works as 
vou Walk. Viscose Co., 100-PS West Chi- 
cago Avenue, Chicago, Illinois 60610. 


LIVE Better On Less Money. Special re- 
port shows 200 ways smart people save on 
food. clothing. travel. insurance, financ- 
ing. etc. $1.00. Stanton Service, Box B92-P, 
Binghampton. М.Ү, 13902. 
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GOLD mine of opportunities, Something 
for everyone. Send $1.00—(refundable). 
Bowers. Mail Mart. New Tripoli, Pa. 18066. 
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World's Largest 


FREE! Electronic Kit Catalog 


e Deluxe Color TV... the sets 
you've read about that give bet- 
ter performance yet cost no 
more; three models: 295, 227 & 
180 sq. in. rectangular; exclusive 
built-in self-servicing aids. Cus- 


tom, wall, or cabinet installation. New x d. 5 Over 300 Kits 


New optional wireless remote 


trols, and Heathkit an- | 
tenna line. " »— " | For Every Interest... 
e Transistor Organs... deluxe - 
19-voice and low cost 10-voice Gave Up То 50% 


Thomas models in kit form — save 
ир to $500. Also VOX ''Jaguar'' 
combo organ at $200 savings. 

e Electric Guitar Amplifiers and 
accessories...amps, "fuzz" boost- 
er, microphones ana spencers, " 
e Portable and Table Radios an ^ | 
Phonographs... AM, FM, short- HEATH KIT 1969 
wave radios... mono or stereo | | | 
phonographs. Over 300 elecironic kits— 
e Stereo/Hi-Fi Components... BT TT 
stereo receivers (including the | 
famous Heathkit AR-15), am- 
plifiers, tuners, speakers, turn- 
tables. 

e Amateur Radio Gear...world's 
most popular line... SSB trans- 
ceivers, transmitters, receivers, 
accessories. 

e Citizen's Band Radio... fixed 
and mobile transceivers, walkie- 
talkies. 

e Test and Lab Instruments...a 
complete line for home & hobby, 
shop, educational and industrial 
use. Newly designed and styled. 
e Scientific and Educational. . 
Berkeley Physics Lab, Malm- 
stadt-Enke instrumentation in- 
cluding Analog /Digital equip- 
ment, kits for home & classroom 


22nd year of kit leadership 


study. 
e Marine Electronics... radio- DOC | 
phones, RDF, depth sounder, fuel Catalog 810/69 


vapor detector. акен ан 
e Photographic Aids ... Heath/ 
Mitchell Fotoval® and Colorval® 
darkroom computers for perfect 
B&W and color printing; elec- 
tronic photo timer. 


MAIL COUPON мыйы, 


Тл у меу EAS ee Li 


Biggest Selection ... Over 300 Kits 
Up to 50% Savings 
Easiest To Build 
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World Famous Easy-To-Understand | Please send FREE Heathkit Catalog | 
Construction Manuals | | 

e Highest Quality Components | Name ————— سن‎ р | 

e Best Performance | ии | 

e Unique Creative Satisfaction mU UT soon m | 

e Pride Of Achievement | i 

e Free Technical Consultation | Ol. uu 294 State {| — i | 

e Easy Credit Terms L CL-339 | 
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Everybody talks about saltwater corrosion (it can happen in 
polluted fresh water, too). Mercury does something more about 
it this year. Every new Mercury outboard is built of a special 
new aluminum alloy, “XK.” It's more corrosion-resistant than 
other aluminum alloys used in outboard motors—and it's 40% 
stronger. Everybody talks about paint scuffing and peeling. 
Mercury does something about that, too. A new 4-coat baked 


enamel finish goes farther to prevent paint failure than anyone's : | 
: FADERS IN MARINE PROPULSION 
ever gone before. `“ FOR 30 YEARS 1939-1969 


Corrosion resistance and a new finish that's tough as nails. V4, 4 I24 I/f82V^ 
Two more reasons to choose Mercury (if you needed any more). | = A 


Kiekhaefer Mercury, Fond du Lac, Wis. Division of Brunswick Corp. Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty Ltd 
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